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PEEFACE. 



Although roads and fences do not contribute directly 
to the revenue of the farm, and add very materially to 
the expenses, they are works of indispensable utility. 

A Judiciously planned system of farm roads enhances 
the value of the fields adjoining them, and without a 
sufficiency of fences the livestock of the farm could not 
be controlled nor the growing crops protected. 

One of the most important items in large agricultural 
imdertakings is the cost and facility of transport. It is 
every day becoming more essential to accomplish the 
removal of heavy crops and the application of heavy 
manures in the most expeditious way and at the cheapest 
possible rate. This can only be done where there is a 
well-devised system of well-kept roads, tramways, or 
waterways on the farm. 

The subject of enclosures is an interesting one from 
many points of view, including as it does not merely the 
modem use of fences, but the ancient mode of marking 
the divisions of family estates (still practised by many 
of the modem nations of Europe) by boimdary-stones 
or other landmarks, and the influence of enfilo«Q3L<^'?i. ^jsssSs^ 
fences on shelter and clim^ate. 
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Few non-agricultural readers would surmise that for 
every acre of enclosed land in tliis country there is over 
£1 invested in fences^ and that the annual maintenance 
of these fences costs something like 3s. per acre. 

Taking these figures in the aggregate, as applied to 
the 45,000,000 acres of enclosed land in the United 
Kingdom, their magnitude becomes at once apparent, 
for it shows the total capital sunk in fences to be nearly 
£50,000,000, and the annual maintenance and repair of 
these fences to cost at least £6,750,000. 

There is no denying, however, that many existing 
fences might be dispensed with to the great advantage 
of agriculture, apart altogether from the expense of 
maintammg them. 

The extended introduction of a cheap and durable 
system of wire fencing renders possible stiU further 
economy in the matter of fences. This is more especially 
true of barb wire fences, in which fewer lines of wire 
make an equally efficient fence, and that with only one- 
half to one-fourth the number of posts which it is con- 
sidered necessary to use in plain wire fencing or in 
post-and-rail fences. 

All the different kinds of fences now in use are noticed 
at such length and in such detail as their importance 
demands and the limits of the book admit. 
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CHAPTER I. 

FARM KOADS. 



Good roads are rarely met with on the farm. True, 
there are exceptional instances where the facilities 
afforded by a carefully designed and well-constructed 
system of roads have been attained, but such cases 
mostly occur under the immediate occupancy of an 
energetic and wealthy resident proprietor, or on the 
home farms retained by the proprietors of the larger 
estates. They do not, therefore, present any appreciable 
limit to our first statement, and are only to be regarded 
as examples of, and inciting to, a better than the pre- 
vailing state of things. On the majority of farms in 
this country, indeed, there is not a single furlong of 
made road — ue. of road solidly constructed and kept in 
repair— except the comparatively short lengths leading 
from the public highways to the homesteads. 

In an age of imiversal progress and advancement, 
the roads of the farm have received no general atten- 
tion, and, indeed, are in little better condition than 
they were a century ago. It is not sufficiently recog- 
nised that the purpose of those internal CiOTKowsjcL^^bic^^^ 
is to reduce the cost of horse laboux, andL ^^\» ^ \^<kc«!^ 
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with a properly devised system of good roads is worth, 
more to the occupier than it would be without such 
facilities. 

Especially in clay-land districts, where good roads 
are most wanted, the majority of farms suffer from the 
narrowness and bad construction of the roads. There 
are many by-roads and lanes, over which there is 
much farm traflSlc at certain seasons of the year, that 
Beem to be cared for by nobody. The result is that the 
harvest load may be seen fighting its way up the narrow 
lanes, while every hedge or tree takes a due tithe of the 
crop ; or a good team is found pulling each other to 
pieces, with the wheels of the market- waggon or dung- 
cart nearly buried in the ruts of the road from the 
homestead. 

Some lands there are, undoubtedly, so situated and of 
such a character that it would be superfluous to cut 
them up by internal roads ; such, for example, where 
dry and flat grounds lie adjacent to or are bounded by 
public or occupation roads. It may then occur that 
the easy access to a good road and the contour of the 
field, together with the character and drainage con- 
dition of the soil, render the construction of roads 
inside the fences quite unnecessary. But that is not a 
very common occurrence, for even where a farm is well 
intersected by public or occupation roads, and the 
contour of the land flat, there will still be many fields 
which lie interior to those which abut upon the roads 
in question ; and, wherever in order to reach one field 
another has to be crossed, it will always be advan- 
tageous to have a road. If there is much cart or 
waggon passage across a field, it will actually become 
an economy to devote a portion of the land to the 
purposes of a permanent road. Oi coxaae, ^\iet^ the 
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&c.— -more general attention must be paid to farm 
roads, for a firm path is essential to the ready transport 
of these engines. But apart altogether from the re- 
quirements due to the introduction of heavy modem 
implements and machinery, it cannot be said that the 
permanent improvements on any estate or farm are 
complete without a definite system of good roads. 

These roads, as being of the nature of permanent 
improvements, should be constructed at the expense of 
the proprietors, and maintained by the tenants or 
occupiers of the land. 

The cost of such a system will materially depend 
upon the skill with which it is designed and laid out. 
It is surprising to any one who has never seen or 
attempted such a work with what economy it is possi- 
ble to lay even a hilly farm under road control. And 
who can estimate the value of such a boon ; the 
pleasure, the facility, and the profit derived; or the 
annoyance, the delay, the ruts, and the waste avoided 
thereby? 

The important question, "What is the value of a 
farm with good and sufficient internal communication, 
and what the value of the same farm without any ? '' 
is answered as follows by Mr. J. Bailey Denton, in a 
paper on the subject of " Farm Roads," read by him 
before the London Farmers' Club some years ago. 
" Let us suppose," says Mr. Denton, " a farm of 500 
acres, of a heavy clay soil, with the homestead in 
the centre, and good public roads on two sides of it. 
Five hundred acres wiU cover a square of seven fur- 
longs on each side; and it would probably require 
two miles of road to give moderate accommodation to 
sizoh a {arm. This, at an average price of £5 a chain, 
fv^ cost £800, and it we take the mtexeat at £5 ^s. IQd, 



FARM ROADS. O 

per cent, (tie rate of instalment for repayment of prin- 
cipal and interest charged by the General Land Drain- 
age and Improvement Company), the annual charge 
will be £41 2s. 6rf. Is such a farm permanently im- 
proved by the acquisition of a road to the annual 
amount of £41 2s. 6d,, or Is. 8rf. per acre ? When we 
consider that this annual sum of £41 2s. 6d. will barely 
cover the keep of one horse and a half, without regard 
to the wear and tear of the horse itself, and of carts, 
harness, and implements, I think we shall all answer in 
the affirmative. In such a farm of 500 acres, 400 acres 
being arable and 100 acres pasture and meadow, the 
produce of manure wiU be, under ordinary good manage- 
ment, from 1,400 to 1,500 tons of manure in the whole. 
This wiU suffice to give a dressing of 12 J tons to 116 
acres, and the number of miles travelled in doing that 
will be 966, out and back, if we take the average road- 
lead to be one- third of a mile, or 27 chains. Now, if we 
remember that in heavy land we may not only pull our 
horses to pieces, but injuriously affect the land itself, 
if we do not take advantage of every hour of dry 
weather, but prolong the operation during wet weather, 
it is hardly possible to overrate the advantage of a hard 
road which will allow of a horse to travel at least 20 
miles daily with the same ease that he will travel 12 or 
13 miles doing the same work through clay mud. The 
difference of 28 days, which these figures show, in the 
time it will require to get manure on to the land, is one 
consideration which wUl go far to meet interest on the 
outlay of working the road, leaving out of consideration 
the injury done to tillage as well as damage to horses 
by carting over clay soils on wet days. If, therefore, 
we add all these advantages togetixfex — ^Jc^a ^^2^\xs.*'Qsssa, 
in power, in the wear and teat oi c^atV,^ ^icLftL^xccc^^^^^^^ss^^-* 
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and in the personal comfort of the occupier— there can 
be no doubt that 1«. 8d. per acre represents at least the 
value of the improvement in this assumed case ; and we 
shall not be overstepping truth and practice in the 
resolution we may adopt if we assert, in general but 
decided terms, that the existence or non-existence of 
internal roads on a farm is aa essential element in 
determining the rent that should be paid for it ; and 
that the provision of farm roads, being a permanent 
improvement, and in the case of clay soUs a very costly 
one, the outlay is properly a landlord's and not a 
tenant's duty." 



CHAPTER II. 

PRINCIPLES OP ROAD-MAKING. 

" A ROAD, to be theoretically perfect," says Dr. Lardner, 
in his evidence before the Committee of the House of 
Commons, 1836, '* should be, first, perfectly straight; 
second, perfectly level ; third, perfectly smooth ; and 
fourth, perfectly hard. If it possessed all these qualities 
in absolute perfection, the consequence would be that it 
would require no tractive power at all — an impulse 
given to a load at one end would carry it to the other 
by its inertia alone. This is the ideal limit to which it 
is the business of the road-maker to approximate as 
nearly as he can, all practical circumstances being con- 
sidered. But, as it is obviously impossible to make 
roads in the country which would be perfect, there 
arises in most cases the extremely difficult inquiry as to 
the best possible compromise which can be made be- 
tween all the inevitable imperfections the existence of 
which we are forced to admit." 

Eemtance on Roads. — The resistance or draught on 
roads is an important matter, a proper knowledge of 
which is of advantage in considerations regarding the 
gradients proper to be admitted in a line of road. It 
has been foimd by experiment that the resistance by 
wheel-carriages on roads is propoitloTi^^^^^^^Vi'Ji^^'^i^^^^ 
inversely proportional to tlie laAiu^ ol\}»[\a^'V^<^^» 
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The average proportion of the resistance to the load 
on a level part of a good broken stone road has been 
variously stated at from 44 lbs. to 75 lbs. per ton. Tel- 
ford estimated it at -jVth of the gross load, or 74| lbs. 
per ton. That is to say : — 

As the resistaDCG : the load : : 1 : 30 ; 

or, 

Besistance ^ 74f ,, 

— L5iS '^'' ^1240 ^^'• 

Sir John Macneil estimated the force required to 
move a ton weight on roads of different construction as 
follows : — 

On a well-laid pavement 33 lbs. 

On a broken stone surface, having a bottom of 

rough pavement or concrete . . . . 46 ,, 
On a broken stone surface laid on earth . • 65 ,, 

On a gravel road 147 j, 

On an incline the resistance varies according to the 
sine of the angle of inclination, and we have this 
general rule for finding the amount of resistance to be 
overcome : To the known ratio of resistance of load on 
a level, add (if ascending), or subtract (if descending), 
the ratio of the rise to the horizontal length of the 
slope, and multiply by the gross load. 

The result gives the resistance very nearly. Thus, for 
example, if we assume the resistance on a level to be 
a'^th of the load, the force required to draw a waggon 
of 3 tons weight along a level part of a macadamized 
roadis(i5Vth X load) = (^ X 6,720 lbs.) = 224 lbs. ; 
but the force required to draw the same load on an 
incline of 1 in 60 is (-jV + uV) X 6,720, which gives 
o36 lbs. as the force to be exerted in ascending, and 
JJ^lhs. in descending, the slope ; while in a gradient of 
/ Jh 30 the force required is {-^ + H) X e>,7^Q = 
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448 lbs. in ascending, and ( jV + 7V) X 6,720 = in 
descending. 

From these and such-like calculations we thus find 
that the comparative values of resistance to the same 
load on difEerent slopes stand thus in ratio :— 



Indmation. 


ResistAnce. 


Ascending. 


Descending. 


Level 

lineo 

linSO 

linl5 

linlO 


1 

li 
2 

3 

4 


1 

0* 

— 1 

— 2 



Consequently, if we estimate the tractive force which 
a horse is capable of exerting continuously at a steady 
walk at 112 lbs., each horse will be able to draw along 
a level a gross load of (112 X 30) = 3,360 lbs. = IJ 
tons ; while on an ascent of 1 in 60 a load of 
(112 X 30 -r li) = 2,240 lbs., or 1 ton would be 
sufficient ; and on an ascent of 1 in 30 the load, to be 
drawn with advantage, must not exceed (112 X 30 -r 
2 =) 1,680 lbs. = 15 cwt. 

From these results we observe that since the resist- 
ance is doubled by an ascent of 1 in 30, it will be 
exactly neutralised in descending a slope of the same 
inclination. Hence, if the gradient at any part is steeper 
than 1 in 30, there is a waste of mechanical energy in 
descending, because a retarding force must then be 
exerted, by means of brakes or otherwise, in order to 
prevent undue acceleration of speed. This is shown by 
a minus sign prefixed to the two last figures in the third 
column of the foregoing table. 

These results establish the advaiii^.^'^^ OTv^ai%\!t^s^si. 
easy gradients, but, of course^ t\i^ c^^^XKsya. <^\ ^-z^^^ss^'^ 

b3 
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in excavating and embanking limits, in most cases, the 
flatness of the gradients, and farm roads especially are 
as much as possible constructed on the natural surface 
of the ground. 

To put the case more tangibly, "We find," says 
Mr. Denton, " many farms abound in steep hilly slopes 
with inclinations of 1 in 30, or even steeper ; and it 
has been practically demonstrated that the expense of 
power in £ 8. d, required to draw a load of 1 ton along 
a common road of various gradients is 6d, where hori- 
zontal, to 8rf. where there is a rising gradient of 1 in 
30. If we adopt this comparison, we see that (all other 
points being equal with respect to formation and condi- 
tion) the comparative saving of a level road over a 
rising gradient of 1 in 30 is 2d. per ton in the ordinary 
cost and application of horse labour on a farm.'* 

At Bedford, in 1874, Messrs. Easton and Anderson 
tested the resistance to traction of agricultural carts and 
waggons by means of their new horse dynamometer. 

The trials were conducted (1) along a hard road 
having a rise of 1 in 430 ; and (2) along an arable field 
of oat stubble, rather drier and harder than common, 
with a rise of 1 in 1000. 

The fore wheels of the waggons averaged 3 ft. 3 in., 
and the hind wheels 4 ft. 9 in. in diameter, the 
width of the tires being 2 J and 4 inches. Empty 
waggons averaged about a ton in weight, and the 
loads were from 2 to 4 tons in a waggon. 

The cart wheels were 4j feet high, with tires 3 J and 
4 inches wide. The weight of the empty carts averaged 
10 cwt. ; and the loads were 1 ton in a cart. 

On the foregoing data, and with the speeds averaging 
^^ miles per howr, iAie following results were deduced 
Ax>m the experimenta : — 
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Descriptiozi of Vehicle. 


Draft on Boad. 


Draft on Field. 


Total. 


Eedaced 

to a Level 

Per Ton 

gross. 


Total. 


Beduced 

to a Level. 

Per Ton 

gross. 


Pair-horse waggon without springs 
Four-horse ditto 
Pair-horse waggon with springs . 
One-horse cart without springs . 


lbs. 
159 
251 
133 
49-4 


lbs. 
43-5 
44-5 
34-7 

28 


lbs. 
700 
997' 
710 

212 


lbs. 
210 
194 
210 
140 



Line of Eoad. — The principal points to be attended 
to in selecting the line of a road are, that in crossing 
valleys or hollows a narrow part of the valley should be 
chosen, and the deepest part should be crossed at right- 
angles. The summits of ridges also should be crossed at 
right-angles ; and when roads pass through fields they 
should, as far as practicable, be formed alongside of the 
fences, to avoid the subdivision of the fields and conse- 
quent loss and inconvenience in working the land. 

The most level line between certain points, although 
it may not be the shortest, is generally preferred. 
Straight lines are always best, but sometimes debarred 
by the surface of the ground and other obstacles. To 
follow the mathematical axiom, that a straight line is the 
shortest that can be drawn between two points, will not 
always succeed in making the most commodious roads. 
A straight and level line is possible only in a coimtry 
which is perfectly flat, and where no obstacles lie in the 
way — ^joint circumstances that rarely happen. 

"Cutting through low hills to obtain a level is 
recommended by some who,'' Paterson observes, " will 
argue that where the hill of descent is not very long, it 
is better, in that case, to cut through it in a straight 
line and embank over the hoYLo^ %TQi>oaA <3\:i. <^'2vr^ "^^^ 
than to wind along the foot oi it. TVi^^^^^^^^-^^^"^"^^ 
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only be done where the cutting is very little indeed, and 
an embankment absolutely necessary. Few people, 
except those who are well acquainted with the subject, 
are aware of the great expense of cutting and embank- 
ing, and the more any one becomes acquainted with 
road-making, the more, it may be presumed, will he en- 
deavour to avoid those levels on the straight line that 
are obtained only by cutting and embanking, and will 
either follow the level on the curved line round the hill, 
or, where this is impracticable, will ascend the hill, and 
go over it by various windings, avoiding always abrupt 
or sudden turnings.*' 

Edgworth was of opinion that a strict adherence to 
a straight line is of much less consequence than is 
usually supposed, and that it will be frequently advan- 
tageous to deviate from the direct line to avoid inequali- 
ties of ground. It is obvious, as he pointed out, that, 
where the arc described by a road going over a hill is 
greater than that described by going roimd it, the cir- 
cuit is preferable ; but it is not so generally known that 
within certain limits it will be less laborious to go round 
the hill, though the circuit should be much greater than 
than that which would be made in crossing the hill. 

There are many roads crossing hills which might be 
made nearly level by deviating a little to the right or to 
the left. A road is required, say, to connect two points 
three miles apart, but separated by a hill 100 feet high, 
and in order to avoid this ascent it is necessary to deviate 
the line half a mile on either side ; yet the road thus 
curved is only 148 yards, or xjth of a mile, longer than if 
it had been made to pass over the hiU. Whether it is 
expedient to make the road so much longer to avoid 
that ascent may soon be ascertained. Telford, as we 
bare seen, estimated the resistance to the load on a level 
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part of a good broken stone road at -jV^l^ of the load. 
A rise of 1 foot in 30 will therefore increase the draught 
equal to the resistance. In other words, the road may- 
be increased 30 feet in length in order to avoid a rise of 
1 foot ; or it may be increased 1,000 yards in length in 
order to avoid an ascent of 100 feet. Where there is 
much cartage to be done, the greater ease of travelling 
and the heavier loads drawn on the level would soon do 
more than compensate for any additional outlay in con- 
structing the longer road. 

Bottoming. — In regard to the formation of the road- 
bed, there are two systems — that of Telford and that of 
Macadam. The system of Telford is principally a re- 
vival of that employed by the old Romans, and consists 
of laying heavy stones at the bottom of the bed and 
covering them with a coating of broken stones. Several 
excellent roads were constructed by him on this prin- 
ciple, the permanence of which are evidence of his engi- 
neering wisdom, e,g, the Glasgow and Carlisle road, and 
the road between Holyhead and Shrewsbury. Macadam 
preferred a yielding to a rigid foundation, and substi- 
tuted small angular broken stones, laying them directly 
upon the earth, even upon boggy ground. The angu- 
lar shape of the stones caused them to bind together 
somewhat ; but the superiority of roads having large 
stones or concrete (which is preferable, and much em- 
ployed in the construction of town roads since the 
manufacture of hydraulic cement became so general) 
for a foimdation is now generally conceded. 

" Most failures in road-making have arisen from not 
having a foundation of depth and dryness sujKcient to 
prevent the road being sunk into the under-stratum of 
original deposit, and to uphold the upper pressure from 
sinking the broken matexiaLa m\« >3cia icj^xa^^^C^ss^ 'scoSs. 
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getting mixed together. In this way both the founda- 
tion and the road are lost from being too scanty ; the 
one sinks into the other, and no part is sustained to 
form the desired object. The foundation muBt be cal- 
culated to sink so far as to find a resting-place on 
grounds that are not very bearing of pressure, and 
which remain soft after being drained ; the thickness 
must be sufficient to prevent auy extensive mixture 
with the underlying soil. With the upper bed of broken 
stones no sinking must take place; the strength and 
dryness of the foundation must prevent any mixture, 
except the sinking that wiU happen from the pressure 
of the rolling weight. This will not be large when the 
directions are observed of a dry bottom and thick 
foundation, and the proper broken materials all duly 
provided and economically applied.*' 

Covering the base of an unsound road with faggots, 
branches, furze, or heath is recommended by Edgworth 
but condemned by Macadam, whose plan was to drain 
effectually and put no intervening material between 
the broken stone and the earth. 

"Eoads,*' says Macadam, "can never be rendered 
perfectly secure until the following principles be fully 
understood, admitted, and acted upon, namely, that it 
is the native soil which really supports the weight of 
traffic ; that while it is preserved in a dry state it will 
carry any weight without sinking, and that it does, in 
fact, carry the road and carriages also ; that this native 
soil must previously be made quite dry, and a covering 
impervious to rain must be placed over it to preserve it 
in that dry state ; that the thickness of a road should 
only be regulated by the quantity of material necessary 
to form such impervious covering, and never by any 
reference to its own power of carrying weight 
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Every road is to be made of broken stone, without 
mixture of earth, clay, chalk, or any other matter that 
will imbibe water or be affected by frost ; nothing is to 
be laid on the clean stone on pretence of binding. 
Broken stone will combine by its acute angles into a 
smooth solid surface that cannot be affected by vicissi- 
tudes of weather or displaced by the action of wheels, 
which will pass over it without a jolt, and consequently 
without injury.'' 

Macadam was anticipated in his system by Edgworth, 
who " advocated the breaking of the stones to a small 
size and their equal distribution over the surface. The 
latter also recommended that the interstices should be 
filled up with small gravel or sharp sand — a practice 
which, though it was condemned by Macadam, is now 
adopted by the best surveyors.'' * 

Road Surface, — " The smoothness of a road depends 
on the size of the stones used in forming it, and on their 
compression either by original rolling or the continued 
pressure of wheels. The continued smoothness of a road 
during its wear depends on small stones being used in 
every part of the stratum ; for if the lower part of it, as 
is often the case in the old style of forming roads, con- 
sists of larger stones," the jarring of heavy loads and the 
action of the weather cause the small surface stones or 
gravel to sink down between the larger stones, until many 




Fig. 1. 

of the latter work out on the surface, and the road becomes 
almost impassable after a few years. Fig. 1 illustrates 

* "Roads and Streets.'* Crosby Lockvoo«i&.Q.^» 
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the condition of such a road when newly constructed, 
and Fig. 2 the bad repair into which it has sunk when 
cut through by heavy traffic. 




Fig. 2. 

Nothing is so destructive to vehicles, horses, and 
harness as a road full of ruts and covered with loose 
stones, or with fixed stones projecting two or three 
inches above the surface. " If the road is smooth and 
even, the waggon with its load moves along without jar 
or detriment ; but as soon as a projecting stone is struck 
the whole load is suddenly arrested, or else it must be 
lifted to mount the obstruction. This is distinctly re- 
presented by Fig. 3, where the curved dotted line 

shows the upward 
course which the 
axle, with its incum- 
bent load, must take 
in order to pass the 
stone in the track. 
A single loose stone, 
which might be 
^8^-^- thrown out of the 

way in two or three seconds, is struck by passing wag- 
gons fifty or a himdred times in a day, and many 
thousand times in a year. The damage which it may 
do to all the vehicles driven over it may amount, in the 
aggregate, to many poimds, while it may be removed 
for less than a farthing.'' — Albany Cultivator, 

Transverse Form. — Opinions differ a good deal as to the 
best tranverse form of a road. Some think it should be 
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flat, others that it should be higher at the middle than at 
the sides. There can be no doubt that it should have a 
certain amount of convexity, but evidently the road will 
be most suitable for trafiic if the convexity is not more 
than sufficient to make the water that falls on it run ofE 
from the middle towards the sides. The convexity may 
always be reduced to a minimum by giving a slight 
longitudinal inclination to the road, and a dead level 
should always be avoided on considerations of drainage. 
It has also been debated whether the convexity should 
be given to the foundation or to the surface material 
only. Telford's system gives the convexity to the "bot- 
toming,*' by which method a uniform depth of " metal- 
ling " is obtained over the whole breadth of the road. 
If the convexity is given only to the surface material, 
it must be laid on thicker at the middle than at the 
sides of the road, and as the traffic usually prepon- 
derates in the centre, the more so if the cross-section 
has a considerable convexity, the action of horses and 
machines must tend to throw the metal from the centre 
to the sides, and thus to reduce the road to a level, or 
to form grooves and ruts. On the best roads the decline 
from the crown or middle of the road to the side edges 
is never more than 1 in 50 to 1 in 72, but in narrow 
country roads it is considerably greater. 

Rules of the Road. — In Great Britain there are two 
well-settled rules, namely, (1) when two vehicles meet, 
each must bear to the left ; (2) when one vehicle over- 
takes another, the former draws to the left of the way 
and the other passes by on the off side. In the United 
States of America, two vehicles meeting bear to the 
right instead of to the left, but with this modification 
the rules of the road are the same there as in England. 
These rules do not apply to equestrians or pedestrisax^* 



CHAPTER III. 

CONSTRUCTION OF ROADS. 

Found^ztion. — It is a common practice, in forming a new 
road, to dig a trench, below the surface of the ground 
adjoining, and in this trench to lay the road-bed or ma- 
terial. " Were the materials of which the road is com- 
posed properly selected, prepared, and laid," Macadam 
remarks, "some of the inconveniences of this system 
might be avoided ; but in the careless way in which the 
work is generally performed the road is as open as a sieve 
to receive water, which, penetrating through the whole 
mass, is received and retained in the trench, whence the 
road is liable to give way in all changes of weather. A 
road formed on such principles has never eflEectually 
answered the purpose which the road-maker should con- 
stantly have in view, namely, to make a secure level floor- 
ing, over which vehicles may pass with safety and equal 
expedition at all seasons of the year As no arti- 
ficial foundation can be made so good and so useful as 
the natural soil in a dry state, it is only necessary to pro- 
cure and preserve this dry state of so much ground as 
is intended to be occupied by a road. 

" The first operation in making a road should be the 

reverse of digging a trench. The road should not be 

siznir below, but rather raised above, the ordinary level 

o^ the adjacent ground. Care sIiouIcIl at ^liY x^\.^ \i^ 
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taken that there should be a sufficient fall to take o£E 
the water, either by making drains to lower ground, or, 
if that be not practicable, from the nature of the country, 
then the soil upon which the road is proposed to be laid 
must be raised by addition, so as to be above the level 
of the water/' 

Width. — It is recommended that roads be made 
wide. The first cost of a wide road is, of course, 
greater than that of a narrow road ; but it is an error 
to suppose that the cost of repairing a road depends 
entirely upon the extent of its surface, and increases 
with its width. On a narrow road the traffic is confined 
very much to one track, and the road is consequently 
worn more severely than when the traffic is spread over 
a larger surface. Narrow roads are almost always in bad 
condition, from the circimistance of every cart or waggon 
being obliged to go in the same ruts. 

The proper width of roads must, however, depend 
largely on local circumstances. Eules cannot be given 
to suit every situation nor every farm. The breadth 
ought to be regulated by the nature and amoimt of 
traffic upon the road. Every road should, however, be 
sufficiently broad to admit of two vehicles passing each 
other. A width of 13 to 18 feet, prepared for vehicles, 
wiU usually suffixje for the main road or roads of the 
farm. For field or cross-way roads the width may be 
much less, the metalled portion not exceeding 10 feet, 
while the wings may be left as earth roads. It is a 
great improvement on all main roads about the farm to 
have a side-path for travellers on foot, and new roads 
leading from the farmery to the public highway are 
now generally so constructed. 

Formation, — When a road. \ia% Vo \ife loro^^^^'^'^^ 
natural surface of the gro\m.d, AiSaa o'^^x^'C^ss^ ^^-^^^"^ 
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simply, when the ground is level across, in digging a 
drain or ditch at each side of the intended road, the 
earth from which is thrown upon the track so as to raise 
it a little above the adjoining groimd, and slight in- 
equalities which occur in its course are then levelled. If 
the groimd has a sidelong slope, a drain at the upper 
side of the road only requires to be cut. Macadam, as 
we have seen, considered this to be all the preparation 
needed, even on swampy ground, before laying the broken 
stone covering on a road. Telford believed it necessary 
to have a foundation of rough pavement (Fig. 4.) below 
the upper covering, and this he formed of durable 
stones measuring from 4 to 7 inches, which were set by 




Fig. 4. 

hand with the largest sides down, and packed with 
smaller pieces, so as to form a compact layer of about 
7 inches deep at the centre and 4 inches deep at the 
sides of the road. Above the foundation thus prepared 
Telford spread a uniform coating of broken stones 
about 6 inches in depth. Macadam thought 10 inches 
of metal the greatest thickness required for any road 
made upon his system, and he often used from 5 to 9 
inches as sufficient. In order to carry off the rainfall, 
the surface slopes from the centre toward the side 
drains or gutters. This inclination may be 1 in 30 for 
rough roads, and 1 in 60 for main roads on the farm. 
A rise of 3 inches at the centre is common for roads 
IS £eet wide, being 1 in 72. 
^c^at/ Jfa ferial. — ThQ road metal slioxiiA eoTv«i^\, ^i 
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tough and hard stone, sncli as granite, or some of the 
varieties of greenstone. Next in order are some sorts 
of limestone and hard sandstone. Limestone is the 
principal material in Wiltshire, Somersetshire, Glouces- 
tershire, and Ireland ; granite and trap in the north of 
England and Scotland; slate-stone in North Wales ; 
sandstone pebbles in Shropshire and Staffordshire ; flint 
in Essex, Sussex, and part of Kent; and gravel in 
Middlesex and Surrey. 

The hardest metals, however, are not always the most 
durable. Toughness is even a more desirable quality 
in the stone than hardness. Some stones, although 
very hard, are so free and brittle that they will grind 
down by the wheels rather easily, and in times of rain 
wiU be formed into mud ; while, on the other hand, 
there are stones not so hard that are yet so tough that 
they waste very slowly, and will last longer than the 
former on any road whatever. 

It has been remarked that in various parts of Eng- 
land where limestone is used the roads are best ; and 
this superiority is ascribed not merely to the hardness 
of the material, but also to its adhesive or cementing 
property. 

"Flints, reduced to a small size, and mixed with 
chalk, make an excellent road in dry weather; but, 
chalk being very absorbent of water, they become 
slippery and soft in moist weather, and are much 
affected by frost." 

Gravel is the worst material for making roads. 
Being composed chiefly of hard sand, and smooth, little 
round stones, it does not so easily bind together, and 
seldom makes a very firm road, though pit gravel, 
which is mixed with a larger -^ot^^otl ^\ ^^ *^ic«». 
river gravel, be used. On t\ie o\k^ic V^^^^^'^^^'^*^'^ 
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are broken have so many sides that they readily lock 
into one another; whereas the small roimd gravel 
keeps rolling and shifting about by every motion of the 
wheels. All road metals, therefore, should be of 
stones so large as to require breaking before they are 
used. 

To insure a firm and compact surface, the stones 
should be broken into angular pieces about 1^ inches 
cube, and spread evenly over the road with a shovel 
and rake in two or three successive layers of 3 or 4 
inches deep, each layer being well rolled down or 
allowed to get partially consolidated by traffic before 
another is put on. 

Macadam's criterion for size was weight; and 6 
ounces was the maximum for every part of the stratum. 
Many of his would-be followers have, however, fallen 
into the error of supposing that all the stones should 
approximate to that weight, and recently there has 
been some danger that this view of the subject would 
get generalized. This is from not understanding 
principles. 

On being asked by the Bead Commissioners to 
mention the proper dimensions, Macadam stated that 
none of the stones ought to be larger than would pass 
through a 2-inch ring, nor exceed 6 ounces in weight. 
" I hold,'' he said, " 6 ounces to be the maximum size. 
If you made the road of all G-oimce stones it would be 
a rough road ; but it is impossible but that the greater 
part of the stones must be under that size." 

" By reference to weight," remarks Stephenson, " the 

road-maker's operations become more precise ; but 

regard should also be had to the specific gravity of the 

material, which differs considerably, For example, 

Sranite may be taken at 12 cubic ieet to ^^a toii, ^SL^i 
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wkbistone (greenstone, basalt, &c.) is often met with of 
similar weight. Compact limestone and flint are about 
14, and quartz sandstone about 15, feet to the ton." 

Paterson and other road-engineers have expressed 
their disapproval of Macadam's 6-ounce test, and think 
the 2-inch gauge-ring preferable, as there are many- 
stones under 6 ounces that are yet of a very improper 
shape and size. 

Since the introduction of stone-breaking machinery, 
with cubing and crushing jaws, the road metal can be 
prepared of any size or fineness ; but, on many roads 
where the machine is used, and more generally where 
hand-breaking continues to be practised, the stones 
used are badly broken and imwarrantably large. This 
is a defect that can and should be promptly remedied 
on all the public highways. These stone-breakers are 
made of all sizes, from 7 by 4 to 25 by 16 mouth, and 
are capable of breaking from 15 to 130 tons of road 
metal per day, according to the power of the machine. 

Gravel for roads ought to be properly cleansed of 
every particle of clay or earthy substance, and its dif- 
ferent sizes separated and arranged by screening. In 
this gravel the stones are of different sizes and dif- 
ferent shapes; and all those that are roimd, as weU as 
the larger ones, should be broken into angular pieces 
before being laid on. 

Modern Road-making. — The use of binding material on 
broken stone roads, which was condemned by Macadam 
and others, is now considered an absolute necessity by 
the majority of road-makers. The heavy rollers now 
employed for compressing and settling new materials 
render the application of sharp sand or gravel necessary 
to prevent the crushing of the metal. T^<cyt^ ^aksN'ss^^ 
applied some such binding matexisl to >i!tia ^^'^ tc^^^s^n 
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and his practice in this respect is now followed on all roads 
where road-rolling is understood and practised. The 
binding of rolled roads is thus so strong that the upper 
crust may be raised in cakes several feet square, which 
could never be done without the sand. The sand is 
only to be applied when about two- thirds of the road 
metal has been rolled down. " It is essential that this 
small stufE should not be applied earlier, or it will get 
to the lower strata, and not only be wasted but inju- 
rious. The object is that it should penetrate for two or 
three inches only, to bind the surface. Provided the 
upper interstices are filled, the less sand or small gravel 
used the better ; therefore it is applied little by little 
after each of the three or four last successive passages 
of the roller, and then only over the places where there 
are open joints." * Some of the steam-rollers now em- 
ployed in consolidating new-made roads weigh 30 tons. 
Rolling is best done in wet weather; otherwise the 
roads should be watered during this operation. 

On farm roads, as a rule, no binding material is used 
and no rolling is done. The bottom layer, 12 to 18 
inches thick, is made of broken bricks, stones, flints, 
lumps of chalk, or other hard rubbish ; and the finish- 
ing layer consists of about 6 inches of small broken 
stones, flints, or gravel. 

When a first-class road is to be made the modern 
practice is as follows: First the ground is levelled 
and rolled. Then a bottoming of broken stone or other 
hard material is laid in 12 inches thick, and rolled down 
to 9 inches. Over this is spread a layer of well-burnt 
clay or ballast 5 inches thick, and rolled solid to 3 inches. 
In some districts this is cheaper than broken stone, and 
the ballast serves to fill up interstices in the bottoming. 

* General Sir J. F. Burgoyne, ** On Rolling New-made Roads.** 
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Upon the prepared surface of the ballast are laid the 
small broken stones which form the surface of the road. 
These are put on in two successive layers, each 3 inches 
thick, and rolled to 2 inches. With the last layer of 
small stones, about half an inch of sharp sand is mixed, 
and the two rolled in together with plenty of water. 

Drainage. — If the drainage of the road is to be effected 
by means of open side-drains or ditches, these should 
not be made deeper than is necessary, and, if practicable, 
the fence, if any, should be placed between the side- 
ditches and the road. It will then be essential that 
small openings be formed at least every 15 yards to 
convey the water from the side- tables or gutters through 
the fence into the ditches. The side-tables, or water- 
tables, should be made an inch or two lower than the 
sides of the road. 

Open drains, however, occasion an unnecessary waste 
of groimd, besides not beiug free from danger to pas- 
sengers and carriages when the road is narrow and there 
is no fence between it and the ditches. It will, there- 
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Fig. 6. 

fore, in the majority of cases, be advisable to form 
covered drains along the sides of the road, with gratings 
at proper intervals to let in the surface water. A large- 
sized pipe should then be laid at the bottom of the drain 
surrounded with small stones, and upon these smaller 
stones or gravel to a level with the surface. If the 
side-drains are constructed in this way, and run imme- 
diately underneath the side- table a. Fig. 5, no gratings 
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frill be necessary, as the surface water will then readily 
find its way into the drains. A cross-drain is also shown 
by dotted lines in the section of the road, Fig. 5, but this 
will only be needed where de- 
pressions occur in £he line of 
road and the water has to be 
discharged from the road- 
drainB into some natural water- 
course A section of such a 
cross-drain is shown in Fig, 6. 
Where the ground has a side-long slope, or a road has 
to be formed on a hill-side, a single drain at the upper 
side of the road as in Fig 7 is all that is necessary 
w th crosB-drains at intervals to discharge the water to 
the lower side of the road 

A single covered drain down the centre of a road 
way IS object enable because the surface water cannot 



Fig 6 




Fg 7 



reach it without penetratmg the road bed, which is in- 
compatible with the maintenance of a hard and smooth 
surface. 

Fences. — Many of the roads about a farm can be left 
open or unfenced with perfect safety and convenience. 
At any rate, it is seldom that a road requires to be fenced 
on both sides, if we except the main road leading from 
the public highway. Where road-side fences are neces- 
sary they should be of an open kind, such as a wire- 
fence or a post-and-rail fence. If close fences, such as 
dykes or hedges, are in existence, they should not be 
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higher than 5 or 6 feet, as they shade the roadway and 
interfere with its ventilation, and by keeping it Always 
moist make the draught excessive. Trees are worse 
than hedges when they overhang a road, because they 
not only deprive the road of the benefit of air and sun, 
but they further injure it by the dripping of rain from 
their leaves, as a consequence of which the road is kept 
in a wet state long after it^ would otherwise have been 
dry. 

Cost. — The expense of road-making will be found to 
vary, even in the same district, as, in addition to the 
cost of labour and the nature of the ground, very much 
depends on the facility for obtaining the necessary ma- 
terials. In one case we have converted an old lane, 
which was previously a perfect quagmire, into a good 
hard road at a total cost of 3s. 8^?. per lineal yard. The 
stone in this instance had to be dug out of the ground, 
and was laid on 12 inches thick and 13 feet wide. The 
above price includes draining the road, throwing up' the 
surface, digging, carting, and breaking the stone, and 
laying it on. Mr. Dawson states that he has made 
many f gravel roads, 12 to 18 inches thick, at a cost of 
from 2s. &d. to 3s. &d. per square yard. Country roads 
formed of broken stone commonly cost from Is. 2d. to 
Is. &d. per square yard. 

Mr. Denton states the cost of farm roads made in 
various parts of England at from £3 to £6 10s. per 
chain, and gives the following examples: (1.) A road 
made in the New Red Sandstone district, of which the 
bottom stratum, 6 inches thick, was formed of a rough 
paving of local stone, covered with 4 inches of broken 
limestone, cost from £4 12s. Qd. to £6 17s. Qd. per chain. 
(2.) A road in a fen district, in which perforated bricks, 
laid flat on a convex base, and covered with burnt 
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ballast, formed the bottom stratum, with a surface- 
covering of screened gravel, was estimated to cost 
J65 17s. 6d. per chain. (3.) A road in the Lias and 
Oxford Clay district, with the bottom sk'atum of burnt 
ballast, and the top of screened gravel, cost from 
£4 10s. to £5 10s. per chain. (4.) A road in the 
London Clay district, the bottom stratum of chalk, and 
the surface-covering of screened gravel, cost from 
£3 10s. 6c?. to £4 15s. per chain. Reducing the chain 
to yards, we find that Mr. Denton's roads cost from 
2s. 7^rf. to 5s. ll^d, per lineal yard. Their width is not 
stated, but it may be assumed that they are about the 
average width of farm roads. ' 

Repairs, — ^The repair of a road consists in keeping it 
smooth and clean, and should commence immediately 
after it is made. Hollows must be filled up, to prevent 
water standing on the road and the formation of ruts ; 
and loose stones and mud must be assiduously taken off. 
After a time, a thorough repair or surface renewal by a 
coating of broken stone over the whole of the road may 
be required. The stones gathered off the fields will 
afford a greater or less supply of materials, and must 
be laid in convenient places and prepared by breaking 
ready to be put on when needed. 

In repairing a broken stone road, the surface should 
be slightly loosened with a pick, and a layer of new 
metal spread evenly over it, and well consolidated by 
heavy rolling. 

For the repair of an old road. Macadam directs that 
no addition of material is to be made, unless in any part 
it be found that there is not a quantity of clean stone 
equal to 10 inches in thickness. The stone already on 
the road is to be loosened up and broken, so that no 
piece shall exceed 6 ounces in weight. The stones, when 
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loosened in the road, are to be gathered off by means 
of a strong heavy rake, with teeth 2 J inches in length, 
to the side of the road, and there broken, and on no 
account are stones to be broken on the road. When 
the great stones have been removed, and none left in 
the road exceeding 6 ounces, the road is to be put in 
shape, and a rake employed to smooth the surface, 
which will at the same time bring to the surface the 
remaining stones, and will allow the dirt to go down. 
When the road is so prepared, the stone that has been 
broken at the side of the road is then to be carefully 
spread on it ; not in shovelfuls, but scattered over the 
surface, one shovelful following another and spreading 
over a considerable space. The tools to be used are 
strong picks, but short from the handle to the point, 
for lifting the road ; small hammers of about one 
pound weight in the head, the face the size of a shil- 
ling, well steeled, with a short handle ; rakes with iron 
teeth about two inches and a half in length, very strong, 
for raking out the large stones where the road is broken 
up, and for keeping the road smooth after being relaid 
and while it is consolidating; very light broad-mouthed 
shovels, to spread the broken stone and to form the 
road. 

Telford's directions for repairing roads difPer little 
from his instructions for forming roads. Where a 
road has no solid and dry foimdation, he breaks it up, 
lays bare the -soil, drains it, and bottoms with stones 
set by hand with the broadest end down, in the form of 
a neat pavement; over this foundation he lays on 6 
inches of broken stones. Where a road has some 
foundation, but an imperfect one, or is hollow in the 
middle, all the large stones appearing on the surface of 
it must be raised and broken ; and the road so treated 
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is then to be covered with a coating of broken stones, 
sufficient to give it a proper shape and to make it solid 
and hard. Where a road already has a good founda- 
tion and also a good shape, no materials shoidd be laid 
upon it but for the purpose of filling ruts and hollow 
places in thin layers as soon as they appear ; stones 
broken small, being angular, wiU fasten together. In 
this way a road, when once well made, may be preserved 
in constant repair at a small expense. 

The best seasons for repairing roads are generally 
considered to be autumn and spring, when the weather 
is moist rather than otherwise. Although it is proper, 
Paterson remarks, at aU times of the year to put on a 
little metal whenever any hole makes its appearance, 
yet in the drought of summer this will seldom be 
necessary. In summer the roads are less liable to cut ; 
but if, at some places, a little fresh metal may be neces- 
sary, no more should be put on than is barely sufficient 
to bring these holes to the level of the rest of the road. 
Metal put on in the drought of summer does not soon 
bind together. Until such time as there is rain suf- 
ficient to cause them to bind, the stones will keep 
shifting and rolling about, and make a very impleasant 
road to travel on. The most proper times of the year 
to put on any quantity of road metal are about the 
months of October and April, as the stones always bind 
best when the road is neither too wet nor too dry. 
When they are put on about the month of October they 
become firm before winter, and, with a little constant 
attention, the road will be easily kept in good order till 
the spring ; and if it has been the case that the road 
has not been sufficiently attended to during the winter, 
and that it has got into a bad state towards the spring, 
by putting on fresh metal about the month of April, 
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sufficient to bring it into smooth surface order, it will 
be very easily kept in this good state throughout the 
summer. 

Unmetalled Roads, — ^The central roads of the farm 
require to be hard roads. In many positions, however, 
where field roads are necessary to afford facility for 
transporting produce and manure, and for keeping the 
ploughing-engines off the cultivated land, broken stone 
roads would be too expensive to construct, as they would 
be seldom used, and in such places burnt clay roads or 
even grass roads will be found to answer every purpose, 
especially where traffic upon them can be avoided in wet 
weather. On Mr. Front's farm, in addition to hard 
gravel roads across the middle of the farm, communi- 
cating with the homesteads, there are two miles of grass 
roads, which were formed by simply ploughing and 
rolling, and* then partially coating the top with small 
stones picked off the fields. These green headland 
roads are 10 feet wide, and from them the engines can 
cidtivate every portion of every field without travelling 
on the land. Such roads cost very little to construct, 
and add immensely to the facility of working the land. 
These grass roads are very common in plantations, 
where they are found a great convenience on many oc- 
casions, such as in thinning and clearing out produce, 
in covert-beating, &c. In plantations, however, they 
generally require to have side-drains or open ditches, 
which are never necessary with field roads, and are the 
more expensive. Still, with side-drains 3 feet wide at 
the top and 14 inches at the bottom, and 2 feet deep, 
grass roads 18 feet wide can be formed at an average 
cost of 18s. per 100 yards. Burnt clay roads are much 
cheaper than broken stone roads, but will cost from 50s. 
to 70s. per 100 yards when laid a foot deep and 12 to 
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15 feet wide. They soon cut througli with heavy 
traffic in wet weather ; but where the traffic is light, 
and even with heavy traffic in dry weather, they are 
wonderfully durable. For carriage-drives the burnt 
clay or ballast makes a splendid road, as it is always 
smooth, is comparatively noiseless, and can be kept in 
repair without much trouble or expense. In the fen 
and clay land districts, where stones for road-making 
are often imobtainable, well-made ballast roads answer 
effectually for the heaviest traffic on the farm. 



CHAPTER IV. 

PAVEMENTS. 

Paved roads, thougli common enougli in towns, would 
be out of place on the farm ; but on most farms there 
is some extent of pavement in or around the courtyards 
or stable-yards, where much trampling goes on, and 
common roads cannot easily be kept dry and clean. 
For such purposes pavements are very suitable in all 
country places. 

Pavements as now laid down are of three kinds- 
stone, wood, and asphalte. 

Stone Pavements, — ^The best stone pavement is one of 
rectangular blocks set in contact on their longest edges 
across the road, and resting on a f oimdation of concrete, 
or rubble-stone filled in with concrete. The blocks 
should not be more than 3^ or 4 inches broad, measured 
along the road ; 9 to 12 inches long, measured across 
the road ; and 8 to 10 inches in vertical depth. The 
Belgian pavement, in which the blocks more nearly 
resemble a cube, varying from 5 to 7 inches on each 
side, is but little inferior to the above if the f oimdation 
be equally good. For paving farm-yards, however, 
smaller stones are often preferred, and they are usually 
set in sand and well rammed. When the blocks, 
whether rectangular or cubical, rest on a sand f oimda- 
tion, they should all be equal in bed-area to prevent 
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unequal settlement. In some instances the paying- 
stones have been set on concrete, with the joints grouted 
with lime and sand, to insure a great degree of stabiKty. 
Telford recommended a bottoming or foundation of 
broken stones, 12 inches deep; and he used paving- 
stones 4 to 6 inches in width, 7 to 13 inches in length, 
and 7 to 10 inches deep. The 6-inch wide paving- 
stones have been generally abandoned in favour of 
narrow ones, 3 or 4 inches in width. 

Stones in a common pavement are usually somewhat 
oval, and they are laid either in parallel rows in the 

road (Fig. 8, c d^ or alternately 
(a 6) as bricks are laid in a walL 
" On the first sort of pavement," 
Edgworth observes, " wheels slip 
from the round tops of the stones 
into the joints between, and 
some wear away the edges of the 
stones and their own iron tire. 
By degrees channels are thus 
formed between some of the 
stones, and in time the pavement 
is ruined.'' On the second sort of pavement {a J), 
where the stones are placed alternately, the wheels are 
prevented from forming grooves, and all the more so 
when the stones are small and are compactly laid. 

Wood Pavements. — ^Wood is now extensively em- 
ployed for paving purposes, and for courtyards is much 
superior to stone, being less in first cost and more 
noiseless. The wooden pavements are formed of blocks 
of fir-wood, 3 to 4 inches broad, 8 to 14 inches long, 
and 6 to 8 inches deep. The blocks are set on their 
longest edges close together across the road, with an 
open joint about f inch wide between the course. The 




Fig. 8. 
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blocks should rest on a well-constructed bed of sand or 
a layer of boards. Wood blocks would soon be destroyed 
by cmsbing if set upon a rigid, inelastic foundation. 
The wood should be creosoted to prevent eariy decay ; 
and the resistance of the wood is most eflPective when 
the fibres are in a vertical position, and least effective 
when they are horizontal. The open joints are filled 
with a mixture of prepared coal-tar and sand or gravel, 
and a small quantity of sharp sand is strewed over the 
tar. In some recently-formed pavements the blocks of 
wood are set upon a carpet of tarred felt, the latter laid 
upon a prepared bed of sand, and a strip of tarred felt is 
placed, edgewise, between the courses. 

Asphalie Pavements, — ^Asphalte is largely employed 
for paving streets in London, its advantages being that it 
produces no dust and therefore no mud, is compara- 
tively noiseless, is impermeable to water, is smooth, and 
consequently reduces the wear and tear upon animals 
and vehicles to a minimum. A good asphalte pavement 
requires a solid foundation, preferably either of concrete 
or rubble-stone filled in with concrete. The asphalte 
covering may be natural asphalte rock derived from the 
Jurassic region on the confines of Switzerland, or it 
may be composed of asphaltic cement suitably prepared 
by refining natural bitumen, to which is added a cal- 
careous powder to take the place of the amorphous car- 
bonate of lime contained in the natural asphalte rock. 
It is usually applied upon the foundation in a con- 
tinuous sheet of 2 or 3 inches thick, although it may be 
used in the form of a rectangular block prepared under 
heavy pressure. A distinction must be made between 
pavements of genuine asphalte, properly prepared, and 
all those patented imitations of or substitutes for it 
composed of wood-tar, coal-tar, pitch, resin, &c., mixed 
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with either sand, gravel, ashes, lime, &c., or with two 
or more or all of them. These latter are unfit to sup- 
port heavy traffic. 

Comparative Merits. — ^The comparative merits of stone, 
wood, and asphalte pavements are as follows: — (1.) In 
point of durability, stone is first, asphalte second, and 
wood third. (2.) As regards first cost, wood stands 
first, asphalte second, and stone third. (3.) In respect 
to maintenance and repairs, the order of merit is first 
stone, second asphalte, and third wood. 



CHAPTER V. 

FOOTPATHS. 

Good substantial f ootwalks, leading from the farmhouse 
to the steading, to the garden, and to the high-road, are 
comforts that ought to be enjoyed by every farmer and 
his family in their daUy outgoings and incomings. 
Capital walks are made of large flat stones or flag- 
stones, but these are not everywhere obtainable, though 
they answer the purpose better than any other kind of 
material in clay districts. The most common material 
used for walks is small gravel, and next to that, per- 
haps, burnt clay ; but for garden walks asphalte is now 
commonly employed. 

Gravel Walks. — ^Whether the gravel is dug from a 
pit or is obtained from the beach or river bed, it should 
be well screened before hauling, and thoroughly freed 
from earth and dirt. The larger-sized gravel should at 
the same time be rejected. The rotary screen is a useful 
machine for preparing gravel for walks and road-making, 
as well as for screening ashes and artificial manures. It 
can be made to separate three different sizes — the very 
fine earthy matter, the large stones, and the fine gravel, 
the latter only being used for the walks. 

The footpath should be 3 feet in width and 18 inches 
in depth, and before being excavated \^ ^QviSL\jfc"^^ss^^^ 
out on both sides, and edged "by meana oi^ ^^^S^^'t^.^^'^jS^^' 
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A section of a walk is shown in Fig. 9. The bottom is 
filled with broken stone or any hard rubbish, and 8 or 
10 inches ol the top are covered with fine gravel. To 
preTent earth mixing with the gravel, which will soon 
cause grass and weeds to grow up through the walk, 
the edges should be cut with a sharp spade as often as 
is necessary to remove any soil or turf that baa en- 
croached upon the gravel. When grass or weeds do 
appear on the path, the surface should not be loosened 
in the endeavour tx) eradicate them They may be 
readily extirpated without mjury to the walk by an 
application of common salt On springy ground a 



Fig 9 

pipe-drain should be placed m the bottom of the walk, 
with proper outlets at the required points. The walks 
require frequent heavy rolling to mamtain them in 
good condition. 

Atplialte Walks. — The beat walks of this kind are 
constructed of natural asphalte, applied in the liquid 
form, with a large proportion of sand. Artificial asphalte, 
which is obtained by mixing heated limestone and gas- 
tar, though possessing some of the properties of liquid 
asphalte, is a very inferior material, as it is brittle, and 
passes from the dry to the liquid state, and conversely, 
according te the weather. There arc different mixtures 
of artificial asphalte in common use for walks, and these 
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are often variously applied. One uses 3 parte coal-ashes 
and 2 parts of gas-lime from the gas-vorks, thoronghly 
mixed together, and then made into a mortar with gae- 
tar. Another usea 3 parts of gas-tar and one of common 
pitch, melted together, and then mixed with sand as for 
common mortar. The miztnre is laid on the surface of 
the walk 2 or 3 inches thick, a suitable foundation and 



Fig 10 

hottoming of broken stones havmg first been prepared. 
If a drain is needed, a pipe-tile is placed in the bottom 
of the broken atones and by making the broken stones 
communicate with the surface at the edges of the walk, 
ae shown in Fig. 10, the rain-water is readily admitted 
to the drain. 



CHAPTER VI. 

FARM TRAMWAYS AND PORTABLE RAILWAYS. 

Tramways are now used to a coiisiderable extent in 
and about fann steadings for such purpoaes as carrying 
turnips and fodder to the cattle, and for carrying out 
manure from the feeding-boxes and stalls. Fig. 11 




Pig. U. 

represents a tramway waggon employed in this kind of 
work. 

The use of tramways and portable railways for farm 
purposes admits, however, of a more extended appKcation. 
In an experiment exhibited by Mr. Wilkes before the 
Society of Arte, a moderate-sized horse drew, upon a 
railway declining 1 foot in 100, 32 tons easily, and 
43 tons without much difficulty, dragging it down hill, 
and 7 tons going up hill, independent of the weight of 
the carriages. It was concluded from this experiment 
that ujjon a level tramway a horse could draw with 
ease 30 tons. The possibilities which tianCTfaYa oSot 
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for economizing horse labour on the farm will readily 
suggest their appKcation to different purposes in many 
situations. 

Where permanent tramways are not a necessity, and 
•- "L :-«.^«.,,io^ fT»onaif nf ■nroduce or goods of 
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steel sleepers. The plant is so light that a section can 
be easily lifted and moved by one man, and any labourer 
can relay it. 

The principle upon which ©reig's system is based 
is that of distributing loads upon a large number 
of wheels, and avoiding the use of heavy and cumber- 
some plant. The material to be removed is in most 
cases divided into loads weighing from 10 to 15 cwt., 
which are carried on small waggons, each having two 
axles. 

If the material to be carried is of such a nature that 
it cannot be divided, or is too bulky for the ordinary 
waggons, small wheel bogies are employed, forming 
bogie waggons with bodies constructed in various forms 
convenient for the purposes for which they are in- 
tended. 

By these arrangements and the many modifications 
which have been introduced, almost any description of 
load may be easily transported, and the waggons will 
pass freely around curves of smaU radii, even when 
loaded with material of great length. 

The great superiority of this system of railway arises 
from the fact that the roads are rigidly secured to metal- 
lic sleepers, the jointing of the rail being also eflPected by 
means of steel chairs (which are ri vetted to the sleepers) 
and clutch bolts of peculiar form, thus avoiding the 
drilling or puncturing of the rails and the use of loose 
fish-plates and bolts. 

This arrangement ensures the line being accurate in 
gauge in all points without any adjustment, and this ac- 
curacy is maintained as long as the line remains in use. 

The line may also be laid down and taken up very 
expeditiously without the exercise of skilled work- 
men. 
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It 18 imposdble to enumerate the many purposes and 
trades to which tliis system of portable railway may 
be adyantageously appUed ; but it is working success- 
fully in cotton and sugar plantations and in other 
agricidtural undertakings^ farming and land reclama- 
tions, gathering beetroots, turnips, and other heavy 
crops. 

Wherever there is material of any kind to be removed, 
this railway system will prove a valuable assistant in the 
work, and wherever it is adopted wiU effect a large saving 
in manual labour and horseflesh. 

The railway is perfectly portable, since it can be laid 
down and taken up again without the help of any tool 
whatever. To give an idea of the facility of these 
operations where frequent removals are necessary, that 
is to say in clearing land of beetroot or sugar, &c., six 
men take up 260 yards of railway and relay them 60 
yards farther on in twenty minutes, the line being 
moved in lengths of about 25 yards. 

In order to enable our readers to form some idea of 
the economy of this plant, we give an extract from the 
letter of a sugar-planter in Cuba who is using it : " They 
began to put the line into the cane-patch on the 26th 
inst. about 2 p.m., and by 4 p.m. they had about 350 
yards laid. By 7 p.m. they had drawn 64 waggons and 
one platform- waggon of cane to the mill with 6 oxen 
and 3 men. The waggon-loads weighed nett 8 cwt. 
2 qrs. 2 lbs. each, and the platform- waggon carried a 
nett weight of 26 cwt. 2 qrs. 24 lbs. It would have taken 
22 carts and 88 oxen and 22 men to have drawn the 
same total of cane by ordinary ox-cart loads. The 
labour of loading the waggons is very much less 
fatiguing than that of loading the carts. The wag- 
gons, both platform and ordinary carrier, run easily 
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on the well-laid fixed line, but the platform-waggons 
run more easily than the others. 

Our illustration, Fig. 12, shows the portable railway in 
use on a sugar estate. Turntables are laid down at each 
crossing, and the empty waggons are pushed along by 
hand to the spot of loading, while the loaded waggons 
are drawn off the field by animal or by steam-power. 

Cost. — The cost of the portable railway for animal- 
power lines varies from ^307 to ^342 per mile, or up- 
wards, according to the gauge of lines and weight of 
rails. Shorter lengths can be had at from 3g. 6(f, to 
3«. \ld. per yard. The fittings and plant are extra. 







Fig 12 



For Iocomoti-\ e power lines, the cost Tanes from £468 
to ^18 per mile and upwards, ^v^th plant and fittings 
extra and shorter lengths at from 5a 4rf to 5s. llrf. 
per yard 

Portable Raihcays used m Steam Ploughing — Instead 
of forming headland roads for keeping the heavy 
ploughmg engines ofE the cultivated land, temporary 
rails may be laid down for the engmes to travel upon, 
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as illuBtrated in Fig. 13. Mr. Osbom applied tMs 
system as early as 1846 to steam-plougliiiig in Demerara, 
where there ore no roads on which the engines could 
travel, but the open drains presented an insurmountable 




Fig. 13. 



obstacle. There is no reason, however, why this system 
should not work well on English fields, and its adoption 
would greatly facilitate the employment of steam-power 
for tillage purposes, even on farms where there is a wdl- 
plaimed system of roads. 



CHAPTER VII. 

NA\^GABLE CANALS. 

In flat countries canals afford great facilities, not merely 
as a medium of conveyance, but as a source of water for 
irrigation or the use of stock; so that, althougli the 
subject may not be accounted altogether agricultural, it 
woxdd be improper in a work of this description to pass 
it over. 

The great advantage of canals as a means of trans- 
port results from the weight which may be moved along 
with small power. " All canals," says Philips,* "may 
be considered as so many, roads of a certain kind, on 
which one horse will draw as much as 30 horses on 
ordinary turnpike roads, or on which one man alone 
will transport as many goods as 3 men and 18 horses 
usually do on common roads." The velocity with which 
boats or punts can be drawn along a canal is, however, 
confined within very narrow limits, owing, as Edgworth 
has observed, " to the nature of the resistance-to which 
they are exposed, this resistance increasing in a 
geometrical proportion as the squares of the velocity 
with which the moving body is impelled ; whereas, on 
raads or railways, an increase of velocity requires only 
an arithmetical increase of power. Or, in other words, 
to draw a boat with ten times a given velocity would re- 

♦ ** General History of Inland Navigation. 
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quire a liundred times as mucli power as was required to 
draw it with that given velocity ; whereas, to draw a 
carriage on a road or railway with ten times a given 
velocity would require only ten times the given power. 
For this reason, however advantageous canals may have 
been found for transporting heavy loads, they will be 
found upon trial inferior to roads in promoting expedi- 
tion." 

It is only in coimtries peculiarly circumstanced, like 
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Fig. 14. 



Holland or Guiana, however, that navigation canals are 
substituted for roads in the field transport of agricul- 
tural produce. And even in those countries it is 
questionable whether a system of portable railways 
would not be more economical in clearing fields, when 
we consider the great amount of land which is lost to 
cultivation by a complete system of agricidtural navi- 
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gation canals. On the Demerara sugar plantations, 
where the whole of the heavy field transport is carried 
on by means of the navigation canals which surround 
every field, as shown in Fig. 14, there is a loss of some- 
like one-tenth of the whole land enclosed by these canals 
alone, and a greater loss — equal to one-seventh of the 
entire field — ^by the open drains which intervene. 

Great, then, as the facilities are which a system of 
canals may offer in some respects, it is obvious that there 
is a limit to their multiplication where land is of much 
value. In Demerara the open drains interfere greatly 
with the economical working of the field canals, and 
add immensely to the difficulty of bringing a sugar-cane 
crop oflP the field after it is cut. 

The cost of cane-cutting is calculated at 4 dols. per 
hogshead of sugar, and as the average yield is about two 
hogsheads per acre, the cost of cutting, which includes 
carrying out the cane to the canal sides, may be taken 
at 8 dols. 

At present, however, owing to these open drains, the 
reaper has not only to cut the canes, but carry them to 
the parapet, where they are thrown down, to be lifted a 
second time by other hands engaged in loading the 
punts. Now there are from six to nine hundred bundles 
or head-loads of cane to an acre, and as the average dis- 
tance walked for and with each bundle is 70 yards, it 
amounts to 30 miles travel in clearing an acre. Not 
ordinary travel either, for half of the way the labourer 
has to carry a load of 75 lbs., and to cross as many as 
1,275 drains. 

To be sure, there is Greig's system of clearing cane- 
fields, in which two ordinary ploughing-engines are 
placed on the opposite roads, their ropes being connected 
by a shackle, to which a spare chain is fixed. The 
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waggons are attached to this chain and hauled over the 
field from one engine to the other^ being steered along 
the uncut edge of the sugar-cane and loaded at the 
same time. This system applies particularly to very 
large estates, and where constant employment is afforded 
for the machinery. "Where the employment is not so 
regular, a cheaper system may be inaugurated. It is 
just possible that a wire-rope carrier might be employed 
with more advantage in cleaning the land and delivering 
the canes to the waggons on the central road. 

On the present system, loading and transporting canes 
is reckoned to cost 1 dol. per hogshead, but the actual 
cost is a great deal more. In order to show this with 
some accuracy, we may here take into account the dif- 
ferent items of expense in this consideration. To load 
and pick up the canes costs not less than 12 cents per punt, 
and as it takes 6 punts or so to the hogshead of sugar, 
this amounts to 1 dol. 44 cents per acre. The lowest 
possible number of punts in use on a large estate will 
be one for every 25 acres of crop. Now the first cost 
of a wooden punt is at least 80 dols., interest on which 
at 5 per cent, is 16 cents per acre; and as the wear and 
tear is equal to about 12| per cent., the use of the punts 
may be said to cost 56 cents per acre. There are also 
the punt mules to be considered. The annual expense 
of a mule is as follows : — 

Feed and attendance . . . .40 dols. 

Harness 3 „ 

Interest on capital 5 „ 

Bisk 10 „ 

58 

If, then, there are two mules for every 100 acres in 
canes, the expense will be 1 dol. 16 cents per acre. A 
driver at 3 cents per punt is 36 cents per acre more. And, 
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lastly, there are navigation trenches 
to be kept in repair. It is rather 
below the mark to say that there are 
9 rods of trench per acre to be cleaned 
or weeded once a year and dug bi- 
annnally — say weeding at 2 cents, 
and digging at 16 cents, per rod— in 
all amounting to 90 cents per acre. 
Transporting, therefore, must be 
taken at 4 dols. 42 cents per acre. 

We make no doubt that this could 
be done at considerably less cost by a 
system of roads, and still more econo- 
mically by means of the portable rail- 
way, if a system of covered drains 
prepared the way; but of course where 
canals are already constructed, it will 
in most cases be advisable to adhere 
to them, notwithstanding the loss of 
groimd they occasion, until such time 
at least as land becomes so valuable 
that no part of it can be permanently 
left out of cultivation. In laying out 
new estates, however, there is no such 
consideration to prevent the imme- 
diate adoption of the transport system, 
which is the most economical both 
in its working and in its contingent 
effects. 

Ploughing with Engines in Punts.-^ 
This plan of working was originated 
by McBae, on the Demerara fields, in 
1839 ; but the machinery then avail- 
able was cumbersome, and, instead 
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of two engines being employed, there was one engine 
in one punt, and an anchor in the punt on the oppo- 
site canal. Fowler's direct double-engine system of 
steam cultivation is now practised on several estates 
in the colony, with both engines in punts, as shown 
in Fig. 15. The fields so cultivated have been pre- 
viously tile-drained, and had the old open drains filled 
up. Chiltivating from canal to canal entails working 
across the shortest length of the field, which is only 
from 165 to 178 yards, whereas the length from the 
middle walk to the side-line dam is never less than 
550 yards. The former lengths are too short for econo- 
micd. working, from the number of turnings involved, 
and the only remedy would be to double the distance 
between the engines, by fflling up every alternate 
canal ; but this would necessitate the adoption of some 
other method of clearing the fields than that of the 
labourers carrying out the sugar-canes by back-loads, 
as is now done, for the distance between the punt- 
trenches is already too great for that. 
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CHAPTER VIII. 

ENCLOSURES. 

In tlie pastoral state of society men wandered about in 
communities and fixed their abode only where they 
could obtain pasturage for their live-stock, their sole 
occupation that of tending their flocks and herds. 
Attached to a convenient spot they probably made an 
enclosure, suited to the number of their live-stock, near 
their own dwellings, to confine them during the night. 
This enclosure would serve the double purpose of 
relieving the night watches of the shepherds and of 
protecting the live-stock against the attacks of wild 
and ferocious animals. 

A similar practice followed the first attempts at cul- 
tivation. The cultivated land was near the dwellings, 
and was surrounded by a single fence ; and hence the 
origin of the ancient mode of subdividing land into 
outfield and infield^ a practice which was continued till 
later times and more enlightened ideas swept the dis- 
tinction away, and the ancient ring-fence, which only 
surrounded the cultivated land, was removed to the 
boundary of the farm. In flat countries subject to in- 
undation, canals and ditches, for the purpose of extend- 
ing the benefits of irrigation, were formed instead of 
fences. 

There is no doubt that the only method of enclosing 



ENCLOSURES. 53 

land practised by the Bomans was that of the ring- 
fence around the cultivated ground ; and it is probable 
that this was the only mode known to the ancient 
Greeks and other nations. 

Before the extensive use of fences, landed property 
was marked out by stones or posts, set up so as to 
ascertain the division of family estates. Such land- 
marks constituted the customary method of distinguish- 
ing landed property among the Israelites, and to 
remove them was a crime similar to altering, destroy- 
ing, or concealing the title-deeds of estates at this day. 
The law of Moses denoimces curses on those who remove 
their neighbours' landmarks. Even among the heathen 
the landmark was sacred — so sacred that they made a 
deity of it. The owners of both fields brought each 
his garland dnd libation to the honour of this god. 
They sung its praises, put on its top a chaplet of flowers, 
poured out the libation before it, and the inhabitants 
of the coimtry held a festival in its honour. It was, in 
short, celebrated as the preserver of the bounds and 
territorial rights of tribes, cities, and whole kingdoms, 
and without its testimony and evidence every field 
would have been a subject of litigation. 

Some such ancient ceremonials, it is curious to 
observe, are practised amongst ourselves at the present 
day. At Hawick, the marches of the landed property 
of the town are distinctly pointed out every year, in 
the month of June, by the magistrates, comet, and a 
large number of the inhabitants, all on horseback, 
which procession, concluded by a civic festival, is called 
the " Common-riding." An old song, annually sung by 
the inhabitants on the occasion, dwells with spirit on 
"Our marches rode, our landmarks planted " — a formal 
demonstration of their legal rights which was doubtless 
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really necessary in ancient times, when written docu- 
ments were in constant danger of being destroyed. 
At Selkirk, another royal burgh, as the burgesses in 
procession annuaUy ride the marches, the town miUer 
comes forth with cakes and other offerings, as, it 
appears from Juvenal, was done amons'st the Romans 
of old, whose offering; of cakes, first-fiSits, and flowers 
Were, however, made to the sacred termini, or land- 
marks, and not to the citizens who were patrolling the 
bounds of their " known inheritance.*' 

** Those bonnds, -which with procession and with prayer 
And offered cakes, were made their annual care." 

The ancient mode of enclosing land is still practised 
by many of the modem nations of Europe. In France 
property is so much sub-divided, by the extinction of 
the law of primogeniture, that no field enclosures are 
to be observed in that country — a few march-stones, a 
row of trees, or particular single trees here and there, 
marking the boundaries of estates. Nearly 6,000,000 
transfers of property take place annually in France, 
and they are made with such uncertainty as to boun- 
daries as to lead to numerous disputes, no less than 
22,000 out of some 45,000 civil causes tried yearly 
relating to succession of property. Throughout Ger- 
many, Italy, Spain, and Switzerland, enclosures are 
only found near farmhouses and villages, the bulk of 
the com being raised on extensive unenclosed grounds. 
In Holland and Belgium, on the other hand, the land 
is so much enclosed that the fields appear half choked 
with hedgerow- trees and hedges. In some parts of the 
South of England, also, much valuable ground is occu- 
pied by over-numerous and often sadly overgrown and 
neglected hedges ; while in Ireland land is much sub- 
divided by turf dykes. 
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The size of enclosures must be regulated by the 
system of cultivation pursued, and by the extent of 
land undergoing the rotation ; but these requirements 
should be made to harmonize as much as possible with 
the local considerations affecting the utility of fences, 
particularly the conditions of climate and shelter. 
Shelter is required both against heat and cold, and its 
attainment should be studied in the formation of enclo- 
sures. Trees form the best protection, and where they 
are obtainable no other shelter is required, and the 
advantages in such situations will always preponderate 
in favoS of large enclosures and open ferces. In 
elevated districts, exposed to the force of the wind and 
destitute of trees, a compact fence is all the means of 
shelter at command, and therefore, within a certain 
limit, their increase will prove beneficial. But in low- 
lying ground, well sheltered by trees or by the natural 
configuration of the surrounding country, there is prac- 
tically no other object requiring the formation of a 
fence than its primary use of providing an efficient 
enclosure for grazing purposes. In such districts the 
utilisation of fences for shelter should be carefully 
guarded against, both because they are imnecessary for 
such a purpose and because their effects are hurtful 
alike to the climate and to the surrounding soil, and, 
consequently, injurious to the crops. This is especially 
the case when the enclosures are of small extent. 

The broad hedgerows which are to be seen in many 
parts of England, composed of a belt of trees flanked 
on each side by a hedge, and having a dense growth of 
underwood, are positively injurious to the land. No 
doubt the object of cultivating these hedgerows (if 
there is any definite purpose in view at all) is the 
double one of providing for the growth of firewood and 



56 FARM ROADS, FRNCES, AND GATES. 

of securing shelter. But, if the intention is good, the 
results of making a plantation out of a fence are neither 
satisfactory nor profitable. They prevent the soil from 
drying quickly if it is naturally damp, and, by the 
stagnation of the air which they induce by obstructing 
the free flow of the atmospheric currents, they poison 
all the surrounding grass and crops. They are also 
complete nurseries for weeds, and afford shelter for 
insects, vermin, and such birds as are destructive to 
crops, from which cause the headlands of the fields are 
generally quite lost to the farmers ; and there is the 
additional loss of the ground occupied by the super- 
fluous width of the hedgerows themselves. 

A fence should always be as narrow as possible, con- 
sistent with due fitness for its purpose. The space 
required will, of course, vary according to the different 
kinds of fences used; but in a hedge, for example, 
which occupies more space than any other system of 
fencing, there is seldom any reason or necessity why 
the width should exceed 3 feet. The economy of 
guarding against excess of width in fences is very 
apparent by a simple calculation. If we allow a hedge 
to occupy a width of 2 feet, and cultivate the grotmd 
on each side to the distance of 3 feet from the centre 
of the fence — ^which allowances are certainly very far 
short of the real practice throughout the country — ^we 
should find that on a farm of 250 acres, laid out in 25 
fields of 10 acres each, there is an area of more than 
4J acres, or a 55th part of the whole, entirely lost to 
cultivation through the use of fences. 

It is generally admitted that fields which are sur- 
rounded by hedges are more fertile than those which 
are imenclosed ; but this is not universally true without 
limitations. In dry situations and on light sandy 
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soils they are undoubtedly of great benefit from their 
effects in preventing the escape of moisture, and, 
therefore, in such places their value will, in some 
measure, increase in proportion with their number. 
But, on the other hand, these same effects must be 
injurious to a soil which is naturally damp and moist, 
if the hedges abound in number. 

There are a great many different kinds of fences now 
in use, but all those of any importance will be noticed 
separately in the following chapters. 

The great expense of erecting new fences and of 
repairing old ones is a good reason for having as few 
of them as possible. 

A common light wire fence will cost at least 8rf. per 
lineal yard, or £68 13s. 4rf. per mile. To enclose a 
farm of 640 acres (1 square mile) in a ring-fence, will 
therefore entail 4 miles of fencing, at a total cost of 
£233 138. 4d. ; or, assuming that adjoining occupiers 
share half the cost, £116 16s. 8d. If this farm is sub- 
divided into fields of 20 acres, there will be 32 fields, 
entailing 10 miles of interior fencing — ^making a total 
of 12 miles, and involving an outlay of £704, or £1 2s. 
per acre. The above estimate is certainly not over- 
drawn. The cost of almost every other description of 
fence would be greater, and there are few farms where 
the fields average 20 acres. It must also be remembered 
that over and above the first cost there is the expense 
of maintenance and repairs, not to mention the loss of 
land occupied by the fences. If we take 12 per cent, 
per annum on the capital sunk in fences to cover 
interest, maintenance, and repairs, it amounts to 
2s. SJrf. per acre; and if the loss of land is 2 per 
cent, on 640 acres, there are 13J acres, which, at an 
annual rent of 205. per acre, adds another 4 Jrf. per acre 
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over the farm, making the total annual cost of fences 
38, Id. per acre. 

The cost of keeping a large farm well fenced into 
many fields is very considerable; but, when viewed 
collectively, the amount of capital employed in the con- 
struction and repair of fences in this and many other 
countries is simply fabulous. 

There are 45,000,000 acres of enclosed land in the 
United Kingdom ; so that, on the foregoing estimate, 
the capital sunk in fences must be nearly £50,000,000, 
and their annual maintenance and repair must cost at 
least £6,750,000. 

The common fences which divide the fields from the 
highways and separate them from each other, are, it is 
seen, one of the greatest investaients in this country, 
albeit an unproductive one. 

Some systems of farming do not require that inside 
fences should be kept up; but there is always an 
advantage in having the farm laid out in fields, even 
when there is no necessity of erecting fences on the 
dividing lines. The crops themselves show the boun- 
dary of each lot. Moreover, the measurement of every 
field should be known, for convenience in estimating 
the quantities of seed and of manure to be used, of 
tillage and labour to be expended, and of produce to be 
reaped. 



CHAPTER IX. 

HEDGES. 

Quickset Sedges, — ^There are a great variety of plants 
used in the cultivation of hedges, but the plant which 
is best adapted to the purpose is whitethorn or haw- 
thorn (^Cratcegm oxyacantha), also called quickset. It 
is almost the only one which produces a good fence of 
compact growth, and of all others its use is attended 
with the fewest disadvantages. It can be managed so 
as to form a compact and equal fence, and yet occupy 
very little space. Its roots do not throw out new rami- 
fications into the surrounding soil ; it stands the severest 
winter without injury, and, on account of its thorns, it 
is avoided by all animals, and does not harbour birds 
and insects, imless it is allowed to spread out its branches 
to an unnecessary extent. 

Season of Planting, — Thorns are planted in a hedge 
from autumn, when the leaves drop off, tiU spring, when 
the buds begin to sweU, unless in frosts and heavy rains. 
When planted about October the plants are said to be 
more healthy than if put in at any other time, and there 
is undoubtedly this to be said in favour of planting then, 
that if the winter proves mild new roots are produced, 
which form a good preparation for a vigorous growth 
in spring. But this is a point on which all. are not 
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agreed, as some think that it is safer to defer the final 
transplantation till the spring, when there is no danger 
of the plant being injured by frost. 

Plants. — ^The plants should be put in the ground 
immediately upon their removal from the nursery-bed. 
The roots should be left as entire as possible, but the 
ragged parts should be cut away with a knife, and the 
head lopped off to make the plant grow bushy. If the 
woimded parts of the roots be cut into small pieces, and 
sown in a bed prepared for them, they will produce 
quicks or thorns the same year, and such a method of 
propagation is more expeditious than that of growing 
them from the seed. 

In planting hedges it is common to use plants of one, 
two, or three years old, seldom exceeding this last age. 
Such young plants, however, are long in growing into 
a fence, and would be totally destroyed in the interval 
if not well fenced and nursed. Much time might be 
saved in the rearing of hedges, and good fences ob- 
tained at less expense, if older plants were employed 
for that purpose. Three years old is certainly the 
youngest that should be planted, and if they are even 
six or seven years old so much the better. The prevail- 
ing idea that plants of that age will not thrive if trans- 
planted is totally unfounded. In Holland the nursery- 
men have ready-grown hedges for sale ; and these being 
frequently removed from one spot to another may, almost 
without hazard of failure, be transferred to a considerable 
distance and replanted. 

Methods of Planting. — ^A hedge should be planted on 
the flat, as in Fig. 16, because the thorns, when planted 
erect, grow sooner into a useful fence, and much less 
ground is wasted when they are placed in their natural 
position than when laid sloping. There should be no 
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ditches about a hedge, unless they are actually needed 
for drainage. 

The old bank -and -ditch methods of planting were 
very expensive, and less successful. In these cases the 
hedge was planted either on the flat of a bank or on 
the face or slope of it. A ditch 2J feet wide at top and 
1 foot at bottom, and from 2 to 3 feet ia depth, was 
thrown out and formed into a hedge-mound alongside. 
When the hedge was to be planted on the flat of a 
bank, the mound had to be levelled, as in Fig. 17; when 




Fig. 16. 




Fig. 17. 




Fig. 18. 




Fig. 19. 



to be planted on the face or slope of the bank, the mound 
was shaped as in Fig. 18. Sometimes a double hedge 
and ditch was formed, as in Fig. 19. Planting on the 
flat of a bank is, perhaps, the worst of all methods, 
because not only is the thrown-up soil apt to be poor, 
but the plants are sure to suffer from want of moisture 
in dry weather. 

Preparation of Soil, and Planting. — ^Before planting 
on the flat, the soil in the line of the hedge must be 
carefully prepared by loosening it to a depth of at least 
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a foot, and ridding it thoroughly of weeds. On poor 
soils it will be found of great benefit to apply a little 
garden- mould or well -prepared compost around the 
roots of the young plants. 

The quicksets should be planted at distances of from 
6 to 10 inches asunder, according to the quality of the 
soil, in single rows or in two rows, as .•.•.'.•. • 
In a good soil there is less difficulty in rearing them, 
and, consequently, fewer plants are necessary. 

Weak plants should not be mixed with the strong 

ones in a hedge, but kept separate, so that special care 

can be devoted to them. When the two are mixed, the 

weaker are impoverished and choked up by the stronger. 

It is a pernicious practice, that of planting trees in 

the line of a hedge. Most trees 
(such as the oak, beech, and 
elm) grow faster than quick- 
sets, and when grown in the 
Fig. 20. " inidst Of a thorn hedge spread 

their roots in all directions, 
robbing the thorns of their proper nourishment, and 
soon overshadow them and deprive them of the benefits 
of sun and air. 

Fencing Young Hedges. — The hedge while young must 
be properly fenced to protect it from injury by animals. 
This may be done by erecting a double row of posts and 
rails, four rails in height, after the manner shown in 
Fig. 20. In some cases a single protecting fence out- 
side the hedge will be all that is necessary. Cheap wire 
fences are often employed for this purpose instead of 
posts and rails. Frequently, also, a double or single 
dead-hedge is formed to serve as a fence and guard until 
the quicksets are grown ; in the latter case, the quickset 
may be wattled into the dead-hedge. 
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Weeding and Ckaning, — The roots of the young 
hedge should also be kept carefully clean^ and the soil 
around them occasionally stirred. For digging around 
the roots of the plants a small spade is used^ and for 
stirring and weeding the surface under 
the hedge the Dutch hoe is commonly 
employed. 

Pruning. — During the first year or 
two, the top of the hedge should be 
moderately pruned, and the lateral 
branches suffered to grow untouched. 
It afterwards becomes necessary to cut 

Fiff 21 

them, but they should be left as bushy as ^* ' 

possible at the lower part and gradually tapered to- 
wards the top. The triangular section, as illustrated 
in Fig. 21, is proved by experience to be the best form 
of a hedge, as it approaches most nearly to the natural 
form of the hawthorn tree, and may be grown to a 
height of 4 or 5 feet without ceasing to be thick and 
well-clothed to the very bottom ; and such a hedge 
forms a pleasing, impenetrable, and durable fence. 

When the converse method of training 
is adopted, and the hedge is allowed to 
grow bushy at the top, the plants are 
ahnost branchless near the ground, as 
seen in Fig. 22, and the older this fence 
becomes it gets more and more useless. 

Trimming a Sedge. — ^With a hedge- 
bill or switcher, a man will trim a great 
quantity of hedge in a day. This in- 
strument is light, and easily wielded, 
walks forward to his work, close alongside the hedge, 
with the switcher in his right hand, and uses it with a 
single upward stroke, from the lowermost to the highest 




Fig. 22. 

The hedger 
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twigs or branches. The left hand is used as a catch or 
rest for the bill as it descends. 

Brmh Fork. — ^For lifting and handling hedge cut- 
tings, a common spreading-f ork is sometimes fitted with 
a board 2 feet long and 6 inches wide upon the handle. 
This prevents the cuttings from sliding dovm. the fork- 
handle, as they are otherwise apt to do when the fork is 
raised upon the shoidder. 

Ditching. — ^When there is a ditch about a hedge, it 
should be cleaned out or re-dug, and the hedge-bank 
repaired, at the same time that the hedge is pruned. 

Repairing Old Hedges, — On favourable soils quickset 
hedges, if carefully trained and occasionally cut over or 
dressed in the wedge shape, wiU last good for ages. If 
their original training has been neglected, however, 
they soon become full of gaps and weak places, in which 
condition they are an everlasting trouble. 

In ordinary-sized gaps between the old stems of 
a thorn hedge young plants will not easily take root 
and thrive. This effect is produced partly by the old 
hedge over-topping and shadowing the young plants, 
and sometimes partly by the want of nourishment from 
the soil, the older roots having already extracted much 
of the elements of fertility. 

Plashing, — Gaps in hedges may often be filled up by 
laying down a long branch or stem of thorn, half cut 
through near the ground, and fixing it firmly along the 
surface by notched stakes driven into the ground, and 
covering the extreme end with a shovelful of earth. 
This extreme end strikes root, and the horizontal stem 
or branch throws out upright shoots, which fill up the 
gap. This, after a short time, makes a good interim 
fence; but, in the long run, plashing is destructive 
to the plants, and accordingly there is scarce to be met 
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with a complete good hedge where it has been long 
practised. 

Dead-Hedges, — ^A better plan of cutting over an old 
hedge^ when there are no gaps, is to cut it close to the 
ground, and make a dead fence for the temporary pur- 
pose of protecting the young shoots which will spring 
up from the old stumps till they have acquired a suffi- 
cient degree of strength to render them f encible without 
any other assistance. For this purpose the dead-hedge 
is well adapted, and lasts so long as to enable the live 
fence to grow up and complete the enclosure. 

Dead hedges are of different sorts. Plain dead- 
hedges are made by cutting the thorns or brushwood 
of which they consist into certain lengths, and planting 
them with their but-ends in 
the ground. These are called 
plain dead-hedges, in opposi- 
tion to other descriptions, 
where more art is used, such 
as the dead-hedge with up- *^* 

right stakes, wattled. Fig. 23, and the common plaited 
hedge, bound together at the top with willows. 

The StaJce-and-Rice fence is another form of dead- 
hedge, and is formed of stakes driven into the ground 
5 or 6 feet apart, and interlaced with branches set on 
their but-ends in the direction of the heaviest winds, 
and each one wound alternately before and behind the 
stakes. A single rail is often nailed along the top of 
the stakes as a finish and to afford additional strength 
to the fence. 

Wiring an Old Hedge. — ^The great drawback to old 
and badly grovm. hedges is their want of lateral 
branches near the ground, sufficient to make it close 
enough to turn small animals, such as sheep and pigs. 




i 
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Tliis defect may be remedied without cutting OTer 
the hedge by making a combination hedge-and-wire 
fence, as illustrated in Fig. 24. If the old hedge is 
very high and shelter is not needed, it may be topped 
down in the manner shown in Fig. 25. 

This method of wiring an old hedge near to the 
ground, gives an efficient fence, and at considerably less 
cost than by cutting over and plashing and forming a 
dead-hedge or other temporary fence to last till the old 
hedge is re-grown. Wooden rails are sometimes used 
instead of wires, but the latter are preferable, being 
more portable, and at 
the same time cheaper 
and more durable. 

Other Hedge-Plants. 
— Amongst other 
plants used for hedges 
are hornbeam, holly, 
willow, whin or furze, 
hazel-nut tree, common 
birch, narrow- leaved 
English elm, beech. 
Hedges are sometimea 
formed of one of these species only, but often of 
several mingled together, as of beechwood and privet. 
None of these plants, however, makes a good hedge for 
field purposes, as they are either very slow of growth 
and require a long time to attain a sufBcient height for 
a fence, or else when grown it is not suiEciently defen- 
sive at all seasons and will not stand pruning. 

Whin Hedge. — The common whin, furze, or gorse, an 
indigenous evergreen, armed with spines, was formerly 
much cultivated aa a fence-plant, and is so still in some 
situations. It comes very quickly to perfection, and 




Fig. 26. 

prickly broom, and privet. 
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grows in a soil where few other plants would thrive. 
The whin-seeds are sown when the ground is fresh and 
moist, at the rate of about 1 lb. of seed to 200 yards. 
The best season for sowing is during the months of 
March and April. 

The old method of growing a whin-fence was to sow 
the seed on the top of a bank. It is best cultivated on 
the flat, however, for the same reason as the quickset ; 
and the ground should be prepared previous to sowing 
the whin-seed, the same as directed to be done before 
planting a quickset hedge. 

The whin forms a complete fence the second year 
after planting. The hedge should be pruned once 
a year, in the month of June. On attention to this the 
permanence of the fence very much depends. 

Being one of the cheapest fences, and the plant 
having such facility of growth and fitness for the pur- 
pose, it may be asked why the whin is so little grown 
as a hedge-plant ? The chief reason is its want of dura- 
bility ; for although a native plant, and, under certain 
circumstances, hardy, it is very liable to be destroyed by 
frost. It cannot, therefore, be depended upon as a per- 
manent fence. Its duration, indeed, can be greatly pro- 
longed by regular priming, but under the best manage- 
ment it makes a comparatively short-lived fence. 

Hornbeam Hedges. — In Germany they plant horn- 
beam in such a manner as that every two plants may be 
brought to intersect each other in the form of a St. 
Andrew's cross. In that part where the two plants 
cross each other the hedger gently scrapes off the bark 
and binds them with straw thwart- wise ; here the two 
plants consolidate in a sort of indissoluble knot, and 
push from thence horizontal shoots, which form a sort 
of living palisado or chevaux-de-frise. 
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WiUowSy when grovm. as a hedge, are also planted 
cross or lattice- wise, and bound along the top. 

Oaage Orange Hedges, — In some parts of the United 
States the osage orange is much grovm. as a hedge- 
plant, but though it is a rapid grower and shoots 
up erect, it is so open below that it is worthless as a 
fence against sheep and pigs, and even smaU cattle, 
unless it is wired or railed near the ground. 



CHAPTER X. 

DYKES OR WALL FENCES. 

Since hedges are not available tor use as fences until 
they are several years old, they must be left out of 
account where an immediate fence is wanted, imless the 
Dutch plan of planting ready-grown hedges be adopted. 
Moreover, in those districts where the greatest proper- 
tion of land has to be reclaimed, both soil and climate 
are unfavourable to the satisfactory rearing of hedges. 
In such places, however, stone is generally abundant, 
and can be used in the construction of dykes, which are 
better adapted to a high country than any other de- 
scription of fencing. 

Lime-built walls, owing to the great expense of them, 
can only be of limited application on the farm, but dry- 
stone dykes can be erected at a moderate cost. Where 
lime is abundant it is a good plan to set the cope-stones 
in mortar, for if the wall is well constructed the top 
stones, which are the most liable to be moved, are thus 
finnly secured. 

A dry-stone dyke may be considered a permanent 
fence, because the materials never decay, and it has this 
advantage as compared with a hedge, that it is of 
immediate use. A well-built dyke will stand many 
years without requiring any repairs, and with a little 
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expense in later years to keep it in order it will last a 
whole generation without requiring to be rebuilt. 

When the stones are dug out of the ground, espe- 
cially if they are of a gritty or brittle nature and show 
a tendency to split, they should be carted to the site of 
the dyke in the autumn and left unbuilt until the 
spring. They will thus be subjected during winter to 
the influence of frosts and of the atmosphere, the effects 
of which will be the disintegration, complete or partial, 
of the undurable stones, which can be thrown aside at 
the time of building, The neglect of this precaution 
often shows itself in the crumbling down of compara- 
tively new-built dykes, and the builder is generally 
blamed for carelessness in neglecting to pack or pin his 
work sufficiently, when in reality the blame consists in 
providing him with bad and untried stones. 

A dry-stone dyke on arable ground is generally 
built about 4 or 4^ feet in height. On hilly ground, 
where it is intended as a fence against sheep, and 
shelter is much needed, it should not be less than 
5 or 6 feet high. The dimensions for a dyke 5 feet in 
height are about 27 inches broad at the base and 
14 inches at the top. The foundation-stones should be 
large, and the inequalities of the ground should be 
smoothed with a spade, so as to provide a soUd bed 
before they are laid. A selection of stones is not always 
possible, but where they are available those of a flat 
shape with a rough surface should be chosen, as they 
are laid on their natural beds and do not require 
pinnrng. SmaU stones are useful, and indeed necessary, 
where materials are undressed, but the builders should 
not be allowed to pack them all into the heart of the 
wall. Such a practice leaves the wall without bond, and 
unfit to stand for any length of time. The large and 
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small stones should be uniformly mixed throughout the 
wall, BO that in every part of it they may break bond 
as much as possible. There should also be one or more 
through bond-stones in the height of the wall, built in 
at every few feet of the length. The body of the wall 
is surmounted by a flat cover, on which the cope-stones 
are set on edge. 

The quantity of stone required to build one lineal 
yard of a dyke 5 feet in height ia 0-95 cubic yards, or 




96 cubic yards of stone to every 100 lineal yards of 
dyke. The building alone, which is aJl the cost in- 
curred when the stones have to be taken off the land, 
can be done for 7d. to 8d. per lineal yard ; but the total 
cost, when the stones have to be specially provided 
(Including quarrying, or digging them out of the ground 
when they cannot be obtained on the surface, carting 
them to the site, and building the wall), will be found 
to vary from about Is. 3d. to Is. 9d. per lineal yard. 
One man can build 6 yards of dyke in a day, working 
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by himself ; but the work is best done by two builders 
working together on opposite sides of the wall, as by 
this method a better bond can be obtained than when 
the two sides are alternately raised. A wooden frame 
of the dimensions of the dyke is used as a guide by the 
builders. This description of fence, and the method of 
building it, is shovm. in Fig. 26, the illustration being a 
reproduction from Stephen's "Book of the Farm." 

Saulage of Stone, — ^When the stones are quarried on 
the ground, or can be gathered off the field, they are 
easily conveyed to the site of the dyke upon a stone- 
boat or sledge. This is particularly the case when the 
loads have to be drawn dovm. hill and on steep ground, 
where wheeled vehicles are employed with difficulty 
and inconvenience. Moreover, the stone-boat is easier 
loaded and imloaded with large stones than a high* 
sided cart. 

Qalhway Dyke. — ^The Galloway dyke owes its name 
to the circumstance of its having been originally intro- 
duced into use in Galloway. It is built without the use 
of lime or mortar, the same as the dyke already described. 
Two-thirds of its height, from the surface upwards, is 
regularly and evenly built on both sides, well filled-in, 
or packed in the heart, and tied or strengthened at short 
intervals by long stones reaching from side to side, 
called thorough-bands. When this first portion of the 
wall is finished and regularly levelled at the top, the 
upper third of its height is built of long rough stones, 
laid across the wall or dyke, having firm hold of each 
other laterally, but not packed in the heart, the largest 
stones used in the lowest course, and gradually dimin- 
ishing to the top. A few inches of additional height 
in the open work of the Galloway dyke adds very little 
to the expense. 
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If well-btiilt and of durable materials, the Galloway 
dyke will stand good for 20 years without need of 
repairs. It is pecidiarly well adapted as a sheep fence 
for the Highlands, or all mountain pastures ; but it is 
less suitable for low ground and as a f enoe against 
cattle. 

Turf Dykes. — ^Where stones and timber are scarce 
and expensive, a turf dyke is sometimes of service. 
Fences of this class are not unfrequently erected as 
plantation fences in preference to others, chiefly on 
account of the material they are formed of being found 
ready to hand on the spot. Mr. 0. Y. Michie, who, as 
forester to the Earl of Seafield, has had large experi- 
ence in the erection of turf dykes around new plantations, 
informs us that his practice is as follows : — " On com- 
mencing to erect a turf dyke a line of poles is set along 
the centre of the line of fence, from which the basement 
is marked off on each side two feet, the whole base of 
the dyke being 4 feet. The height of the dyke above 
the ground surface is 4 feet, and its width on the top 
20 inches. A ditch 4 feet wide at the top, 2 feet wide 
at the bottom, and 2 J feet deep, is usually formed on the 
front or outer side of the dyke. The turfs of which the 
dyke is built are cut 8 inches broad and as deep as the 
soil will admit, and are set on edge with the grassy 
side outwards, their position corresponding with the 
slope of the dyke. After the first row of turf is set up 
as much earth is excavated from the ditch and thrown 
to the back as will level the surface fully as high as the 
top of the turf. After the backing is firmly packed and 
levelled, another layer of turf is set up, and the same 
process of filling and levelling again repeated, observing 
always that in placing the turfs the joinings do not come 
opposite each other. The cost of building a turf dyke 

E 
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of the dimensions given is from 6d, to 7d, per lineal 
yard." 

The turf dyke is often constructed in a hasty and 
careless manner, in which case it soon moulders down. 
When the sods are carefully cut and attentively laid, 
each course made to cover the seams or joinings of those 
immediately below, together with ties or thorough-bands 
at frequent intervals, and the whole properly packed in 
the heart, with a sufficient coping of long sods on the 
top to keep out rain, this fence is tolerably durable. 

When the turfs are set on edge instead of laid flat, 
the dyke lasts considerably longer without requiring to 
•be rebuilt. The best and most durable turf for dykes 
is that which contains most solid earth ; and the least 
durable that which contains most vegetable matter. 
After laying it up in heaps for a time the latter 
becomes a decomposed, soft, and pulpy mass. This 
change is especially apt to take place with turf in a 
dyke if laid in a horizontal position, one layer above 
another. 

Frequent repairs are necessary, but if these are care- 
fully executed every spring, and when any breach 
occurs, the turf dyke will occasionally answer a good 
purpose in particular situations, more especially as the 
original expense is very low. 



CHAPTER XI. 

WOODEN FENCES. 

Open wooden fences are less suitable to a high, open 
country than hedges or stone dykes, but in a low country 
they have many advantages to recommend their use. 
They occupy very little space, and are favourable to a 
free ventilation — ^two points which deserve special atten- 
tion where land is valuable, and in thickly wooded 
districts. The chief objection to their use lies in their 
temporary character, which arises from the liabiUty of 
the materials to decay, and often also from defective 
and unsubstantial construction. Yet as a protection to 
young hedges, in districts where timber is plentiful, a 
wooden fence is often more economical than any other. 

Wooden Paling. — The common wooden paling con- 
sists of horizontal rails nailed to posts or stakes placed 
vertically and driven into the ground, as shown in 
Fig. 27. It may be made with either three or four 
horizontal rails. The latter number is preferable and 
necessary where sheep are feeding. 

The rails are formed either of sawn or spKt wood. 
When the trees are small they may be split, but when 
they are of sufficient size they should be sawn. 

Larch, spruce, or any other kind of fir or pine-wood, 
is commonly used, but larch is best, especially for posts, 
imlessthey are of hard wood. The posts are made about 

e2 
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6 feet long, and sharpened to a point. They are driyen 
into the ground with a mall, to the depth of 8 inches, 
and set 6 feet apart. The horizontal rails are nailed to 
the posts. 

A paling of larch- wood, haying posts 6 feet apart, 
and four rails in height, can be erected at a cost of 
about 3«. 6d. per rod, or 7^. per lineal yard. 

Preservation of Wooden Posts. — ^It has long been a 
practice to bum or char that part of the jwsts or 
standards intended to be set or driyen into the earth, 
as a means of rendering them more durable ; but the 
best defence against the decay of the posts is to leave 




Fig. 27. 

the bark on at that part which is to remain immediately 
above and below ground. Other remedies are also 
employed at times to prevent the decay of the posts — 
such as dipping the points that are to be driven into 
the earth into a solution of boiling tar, melted pitch, or 
gas-liquid. A friend of ours gives the following recipe : 
" Take boiled linseed oil, and stir in pulverized coal to 
the consistency of paint. Put a coat of this over the 
timber, and there is not a man alive that will live to 
see it rot." The posts should be completely dry before 
they arc dipped in any of these preparations ; for if 
they are either made of green wood, or have imbibed 
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mucli moisture, the expansion of the moisture will bring 
off the coating ; whereas when they are made of well- 
seasoned wood, and are at the same time perfectly dry, 
and the pitch boiling hot, it readily enters the pores, and, 
by filling them completely, prevents the access of mois- 
ture, and consequently the injurious effects caused by it. 

Driving Fence Posts, — ^All the posts should be driven 
into the ground deep enough to be beyond the risk of 
their being lifted by frost. This attention is especially 
needful on soils that are liable to heave. 

The usual method of driving fence-posts and stakes 
is to strike them on the upper end with a heavy wooden 
mall ; but in the operation many of them get split at the 
top and are soon destroyed. . To drive the posts without 
injury, use a piece of hard wood scantling, 12 inches long 
by 6 inches broad, with a handle 3 or 4 feet long attached 
to it. A boy lays this scantling on the top of the post 
to be driven, and retains his hold on the handle until the 
driving is completed. He then moves the scantling to the 
next post. This device entails but little extra trouble or 
expense, and by Its adoption the posts and stakes remain 
much longer durable and in good condition. 

Driving Long Stakes or Poles. — ^For driving hop or 
other long poles, which are usually set by making a 
hole with an iron bar and forcing into it the lower end 
of the pole, another device is recommended. This is to 
take " a block of tough wood, 1 foot in length, 4 or 
6 inches square at the top, made tapering, with the 
part next the pole slightly hollowed out. Then wind 
a trace-chain closely about the block and pole, and hook 
it in position. With a sledge-hammer, or beetle, strike 
heavy blows upon the block. Each blow serves only 
to tighten the grip of the chain upon the pole. In this 
way quite large poles or stakes may be quickly driven 
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firmly in the ground. To keep the chain from falling 
to the ground when unfastened from the pole, it should 
pass through a hole bored through the block/' 

Post-hole Borer,— 'The earth-borer illustrated in Fig. 

28 is a valuable labour- 
saving tool, and worthy the 
attention of all engaged in 
the erection of fencing. It 
is suitable for most kinds 
of soil, or for all purposes 
where a number of holes 
have to be bored in the 
shortest space of time. 

It lifts the soil from the 
hole without the necessity 
of using spades. After 
five or six revolutions 6 to 
10 inches of earth will be 
gathered in the wings of 
the borer, which must be 
raised and shaken off. In 
stony ground it is neces- 
sary to move the borer to 
and fro after two or three 
revolutions. Small - sized 
stones go through the 
wings of the borer, but 
the larger ones must be 
removed by hand or in 




Fig. 28. 



other manner. The German, Austrian, and Russian 
Governments have adopted the borers for placing 
palisades; and the Eoyal Prussian Telegraph Com- 
pany use nothing but the Patent Borers for boring the 
holes for their posts. 
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The borers vary from 3 to 18 Inches in diameter, and 
coat from lis. 6rf. to 45s. each. They may be obtained 
from Messrs. F. Morton and Co. 

Post-hole Digger. — A post-hole digger much used in 
America for this purpose, as well as for planting trees, 
is illuBtrated in Figs. 29 
and 30. The principle 
on which itworka makes 
it self - cleaning, and 
prevents adhesion in 
sticky soil ; therefore it 
always works freely and 
easily. It works well in 
stony, sandy, or clay 
soils ; and quicksand 
under water is as easily 
removed by it as if no 
water existed. 

Fig. 29 shows the 
digger with the blades 
open, ready to be 
plunged into the 
ground. Fig, 30 shows 
the instrument as it is 
drawn out after grasp- 
ing the sand or dirt. 

One man with this 
digger can do much 
; work, in a given 




Fig. 29. 



time, than with a bar-and-post spade ; and anything 
that can be loosened and reduced to 6 inches or less in 
diameter can be easily removed by it. As constructed 
for ordinary use it will dig readily 4 feet deep. 
The mode of using the digger is as follows ! — Plunge 
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it into the ground, ae shown in Fig. 29, and when the 
soil is loosened, pull out the lever with one hand, as 
shown in Pig. 30, which will press the dirt between the 
blades ; then draw the digger from the hole, keeping 
hold of the lever 
with one hand and 
the handle with the 
other. When the 
digger is clear of the 
hole, by simplj' pres- 
sing down the lever, 
which will open the 
blades, the dirt will 
fall from between 
them. The digger 
is th^i ready for an- 
other plunge. The 
steel blades are 9 
inches long, and the 
whole tool 5 feet 
long. The price is 
20«. ; and the instru- 
ment may be ob- 
tained from Messrs. 
Bayliss, Jones, and 
BaylisB, 
■ Post - and - Bail 
Pence. — In this kind 
of fence the posts 
are usually formed of cleft oak, 5 feet 6 inches in 
length, with four holes for rails, as shown in Fig. 31, 
and the bottom portion, which is fixed in the earth, 
is charred to prevent decay. The general sectional 
dimensions of the posts are 6j inches by 3j inches. 




Fig. 30. 
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They are made more bulky at the lower end than, the 
upper, and are fixed in the ground by digging holes, 
3j feet deep, placing them therein, shovelling the soil 
in, and ramming it around the posts tiU they 
be firmly fixed. 19 

The rails are generally from 3J to 4 inches |V 
broad, and about 2 inches thick. The distance |9 
between the posts is 9 or 10 feet. Jj| 

Such a fence, having oak posts and rails, and g-M 
four rails in height, wiU cost about Is. per 
lineal yard. 

Being very strong, these fences are suitable for 
enclosing cattle and horses. A good point in their 
construction is that each rail or bar is independent of 
the others, and can he taken out or replaced without 
much trouble, unless the rails are nailed or pegged to 
the posts, which is unusual. 

It takes, however, a large amount of labour to mor- 
tice the post and fit the bars or rails, and the fence can 
only be erected with advantage in districts where timber 
ia abundant and cheap. 




Fig. 32. 

Upright Spar Fence. — As a garden fence, or for 
confining poultry, an upright spar-wood fence, like 
that illustrated in Fig. 32, will be found both effectual 
and cheap, where something more ornamental is wanted 
than for ordinary field purposes. It is made by fixing 
perpendicular posts in the earth, nailing two rails of 
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wood horizontally, one near the ground and another 
near the top of the posts, and covering these with spars 
nailed on upright, the spars not being above 2 or 3 
inches broad. 

Loose Rail Fences. — A primitive fence may be formed 
without nails or ties of any sort by inserting the stakes 
in the ground in different directions, and by using 
forked or hooked stakes. They are out of place in old 
settled coimtries, but may be found useful in pioneer 
farming. In America a still more simple fence is com- 
monly met, even in districts that have been settled for 
a generation or more. It is known as the " Virginia 
crook," or worm-fence, and consists of nothing but cleft 
rails, similar to those employed in the cleft post-and- 
rail fence, and these are laid down in zigzag fashion, 
and one rail placed above another to the desired height, 
no posts or stakes and no nails being used. It forms a 
very strong fence, though a rough one, but it occupies 
a great deal of groimd. It is, however, easily taken 
down and rebuilt again, while it will turn any and 
every description of stock. 



CHAPTER XII. 



WIEE FENCES. 

The constroction oi wire fences has of late years greatly 
extended, the portability and durability of the wire 
rendering its employ- 
ment i^ore convenient 
and profitable than the 
use of wooden rails or 
any other description 
of fencing. 

The wire fence most 
in use for farm pur- 
poses has aU the 
straining and interme- 
diate posts of wood, as 
in Fig. 33, and the '^ 

wires are strained by a portable strainer. This system 
is far from satisfactory, because the wires are seldom 





well strained, and when the posts begin to decay the 
whole fence gets loose and worthless. Fig. 34 shows 
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an unproved form of portable strainer, used in tlie 
erection of sucli fences as the one here described. The 
wires are faatened to the posts, both terminal and 
intermediate, by means of galvanized wire staples. 
A fence of this kind, with wooden posts 6 feet apart, 
and having 5 single wires in height, costs about Bd. per 
lineal yard. 

A much more snbstantial wire fence with wooden 
posts is illustrated in Fig. 35. In this case there are 




Pig 35 



6 lines of wire, and each line consists of a 3-ply strand. 
Instead of the wires being fastened to the terminal by 
staples, holes are bored through the post in the lines 
of the wires, and straining eye-bolts with nuts and 
washers are attached for tightening up the fence. The 
same strand wires as the above are frequently erected 
on iron posts and pillars, for which the eye-bolts are 
equally adapted. Fences of this description are, how- 
ever, tew expensive for general farm purposes, and are 
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only 

roadside fences, 
or in other situa- 
tions where a 
fence of extraor- 
dinary strength is 
required. 

A further im- 
provement in the 
erection of wire 
fences has been 
reached by the 
introduction of 
the winding 
bracket, illus- 
trated in Fig. 36. 
the use of the screwed 
eye-bolts and of portable 
strainers, and is equally 
suited for applying to iron 
and wooden pillars oi 
posts. The winders varj 
in price from Is. 4rf. tc 
3s. 6d. each. 

Straining - pillars and 
posts fitted with thest 
winding brackets are noTi 
extending in use. Ai 
iron straining-piUar oJ 
this kind is illustrated 11 
Fig. 37. 

Corrimony Wire Fenc- 
ing. -— The Corrimonj 
fence was originally intro- 




86 



FARM BOAUS, FENCES, AND GATES, 



» 



duced to this country by the New Zealand colonists, and 
has now gained for itself a recognised position as the 
most economical fence for sheep. This is particularly 
the case in hiUy districts, where the expenses of carriage 
and erecting tell heavily against ordinary fences. 

The distinguishing feature of the Corrimony fence is 
that the fixed standards (of wood or iron) are placed at 
a considerable distance apart, varying from 12 to 22 
yards, and that in the intervening space the wires are 
prevented from being pushed apart by being fixed to 




Fig. 38. 

" droppers '' placed at intervals of 6 feet. These drop- 
pers do not go into the ground, so that the fence pos- 
sesses a certain degree of elasticity in a lateral direction 
between each pair of standards. The droppers can be 
either made of iron or of wood, but must be very light, 
so as not to overload the fence. 

Fig. 38 shows a Corrimony fence, by Bayliss, Jones, 
and Bayliss. The standards are of angle-iron, and 
are punched on a patent principle which admits of the 
wires being fastened without threading. Fig. 39 is an 
enlarged view of this standard, showing the recesses for 
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the wire. There are 6 lines of steel wire, and a light 
iron dropper every two yards. The cost of this fence, 
excluaire of straining-pUlarB, is 7rf. per 
yard, or £42 5a. per mile. A straining- 
piUarwill cost about 32s. 6d., and one is 
required for every 250 yards. 

The wires are fastened to the iron 
droppers in the above fence by means of 
self-acting tongues or clips, and when '^' 

the lines are erected they are placed in the tongues, 
which are closed with a hammer as soon as the fence is 
drawn taut. Fig. 40 is an enlarged 
view of dropper showing tongue fann- 
ing wire. 

Fig. 41 shows full-sized section and 
side view of A. and J. Main and Co.'s 
" vice-grip " dropper, with wedges and 
clips complete, and the wire fixed. 

When wooden droppers are used the wires are faet- 




Fig, *o. 




ened by small staples, or passed through holes bored for 
the purpose, and secured with wooden wedges 

Barb Wire lincing. — Steel barb fencmg has of late 
years been extensively adopted in preference to plain 
wire fencing, in consequence of the deficiencies of the 
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used two In a group, in combination with two wires, are 
caused by the twisting of the wires to project in every 
direction, so that it is impossible for any animal pre- 
senting one foot of surface to press against a wire thus 
armed without being effectually met by a point. 

The number of barb lines or wires to be used must 
be decided in each case by the special object of the 
fence. One line 4 feet from the ground wiU turn 
cows, oxen, and horses. Two lines 21 inches from the 
ground and from each other will turn smaller cattle 
as well as the larger ones. Three lines, the lowest 13 
inches from the ground, the next 24 inches, and 
the third 42 inches from the ground, will accomplish 
all named above, and make a thoroughly good and 
substantial farm fence. Four, five, and even six lines 
are frequently used when some special object is in view, 
such as excluding dogs, pigs, and other small nnimala, 
in which cases the lower lines are placed nearer to the 
i and to each other than are the upper lines. 

tlo the great advantage of barbed wire ia 
them in ; with sheep, it keeps their 
rf Fig. 43). This is a very substantial teaet, 
Lud Guilleaunie. In eome diabrieta ti» 
i sheep by prowling dogs u mauam, 
\, properly erected, is dag^ffooi, 
1 be formed with Iwfc •BnSf 
One line or w/r* «■!»♦*(* 
E make, a .l^.-fr,;.- -"*-*« tH»t 
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We have seen a fence of this kind in America, but 
with three lines of wire instead of four, and with the 
posts 50 feet apart, which was apparently effective 




Fig. 43. 

against cattle, and cost on a large contract only £35 
per mile, or about 3Jrf. per yard. 




Pig. 44 shows a barb wire fence with iron standards, 
as erected by A. and J. Main and Co. The terminal is a 
winding-pillar, and tongues are cut at the backs of 
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the /*"\ wire standards, along wliicli the wires are 
passed, and after being strained the tongues are clasped 
down by the stroke of a hammer, thereby securing the 
wires effectually in their places. The fence is usually 
made with four lines of galvanized steel barb wire, the 
standards 10 to 20 feet apart. The cost of such a fence 
varies from £64 to £50 a mile. 

Iron Bar Fencing. — ^Fences of this description are 
too expensive for ordinary farm purposes. For sur- 
roimding parks and pleasure grounds, however, and as 
road-side fences, they are much in demand, as they 
present a good appearance combined with great strength 




Fig. 46. 

of resistance to the pressure of the large animals 
which is frequently brought against them in such 
situations. 

Iron bar fencing is of various kinds, as flat or round, 
solid or tubular bars. The usual mode of constructing 
bar fencing has been upon the principle of having the 
horizontal bars all jointed at one standard — an arrange- 
ment opposed to soimd mechanical principles, and 
which is now improved upon by Messrs. A. and J. 
Main and Co. In this new *' break- joint " construction, 
the top bar is jointed at a different standard from the 
lower bars, as seen in Fig. 45, thus distributing or 
breaking the pinnings, and securing to the fence its full 
lateral stiffness. 
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Unclimbdble Strained Wire Deer-Fence, — Pig. 46 
shows an elegant and effective fence for surrounding 
or subdividing deer-parks. Many miles of this descrip- 
tion of fence have been used in surrounding the E.ojal 
parks at "Windsor. It is 6 feet high above the ground, 
with standards 1^ inches by ^ths of an inch, 9 feet 
apart, having anchor-formed and double-pronged feet 
alternately, 18 inches below ground. The straining- 




Fig. *6. 

pillars are of cast-iron, prepared to 6x on stone, each 
fitted with a double stay, and placed 100 yards apart. 
The horizontal wires are ten in number, and upon these 

are placed vertical wires alternating in length, as shown 
in the engraving, and placed 1^ inches apart in the 
lower part of the fence, thus'rcndoring it perfectly 
game-proof and unclimbable. These wires are laced 
upon the horizontal wires, and are pointed at the top. 
A fence of this kind can be erected at a cost of about 
8s. 6rf. per Uneal yard. 
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Wire Netting, — Oalvauised wire netting is now 
largely used for enclosing paddocks and turnip fields, &c., 
or for fencing rabbit-warrens, poultry- yards, pheasant- 
ries, &c. Three-inch meali netting, 3 feet wide or high, 
costs 4jrf. per yard ; 4 feet wide, 6rf. per yard. 

Fig. 47 represents the mode of erecting wire netting, 
devised by Lord Elcho, the present Earl of "Wemyss, 
for preventing rabbits burrowing under it. A is a 
separate strip oi galvanized wire netting, 6 inches wide, 
and 2-inch mesh, which is laid flat on the ground on 
the side of the fence from which rabbits come, and 




Fig. 47. 

attached here and there to the upright netting. The 
grass, fallen leaves, &c., soon conceal the netting thus 
laid down, and the rabbit vainly scratches upon it, 
his intelligence failing to teach him to begin his tunnel 
farther back. The strips cost about 6s. 6rf. per 100 
yards, including a proportionate quantity of soft tying- 
wire. 

The old modes of fixing wire netting around rabbit 
burrows, &c., are to dig a trench 6 inches deep and 
more, and drop the netting into it, or to fill the trench 
with broken stones or concrete ; but these methods are 
both troublesome and expensive. 
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When extra strong netting is required, it is secured 
with one or more centre 3-ply strands. As a kangaroo 
fence in Australia, where galvanized wire netting is 
now extensively used for this purpose, the meshes are 
6 inches wide, and at least two centre 3-ply strands are 
added for additional strength. 

For poultry fencing, galvanized wire netting on 
strong iron frames, standing 6 or 7 feet high, is com- 
monly used. Such a fence costs 3«. to 4«. per lineal 
yard, and answers well for enclosing the poultry yard, 
but in other quarters a cheaper fence against poultry 
will be equally efficient. 

Where pheasants are reared, the fence is usually 
made about 7^ feet high, and the lower half is covered 
with galvanized corrugated sheets, to prevent foxes 
disturbing the birds, and the upper half with galvanized 
wire netting. 
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Under this head are comprised all the difEerent kinds 
of hurdles, and also sheep nets, which are in use for 
shifting folds in feeding off root and green crops or 
grass, and which are likewise extremely useful and con- 
venient at times for temporarily dividing a field — as 
when one part of a field is left in pasture for grazing 
and the other part is brought imder crop culture. 




Fig. 48. 

Hurdles may be divided into various classes, as 
wooden and iron, open and close, sheep and cattle 
hurdles, &c. ; but it will be sufficient to notice briefly a 
few of the varieties most in use. 

Scotch Hurdle or Flake. — This hurdle, as seen in 
Fig. 48, consists of two posts, each 2x3 inches and 
4^ feet long, having the lower ends long and pointed for 
entering the groimd, four rails, one brace, and two dia- 
gonals. They are made of larch or fir- wood, the usual 
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dimensions of the hurdle being 9 feet long and 4 feet high. 
The cost is about 28. each. The mode of setting them is 
to let the hurdle incline away from the sheep, a ranee or 
stay being placed between every two hurdles to keep 
them in position, with a wooden peg or pin fastening one 
end of the ranee to the hurdle, and another peg driven 
through the other end of the ranee into the groimd. 

The flake is, withal, a clumsy and weighty hurdle. To 
move a number of them any distance in a field they must 
be put on carts, and a single-horse cart can only carry 
a dozen of them conveniently, while they are easily 
broken in the process of unloading. When set in posi- 
tion, too, they are very liable to be blown over by high 

winds, from the amoimt of sur- 
face exposed by their flat bars. 
English or JFehh Hurdle. — 
The English wooden hurdle is 
a lighter, cheaper, and more 
convenient article than the 
Scotch flake. It is generally 
made of split oak, and is very tough and almost un- 
breakable. It consists of two upright end pieces, joined 
by four or five mortised bars 7 to 9 feet long, which are 
strengthened by an upright bar in the middle and two 
or more diagonals. The end pieces are long, and pointed 
for setting into the groimd, which is done with an iron 
crowbar to avoid driving and splitting the top. 

Sometimes they are made with the two sides to answer 
either as top or bottom, Fig. 49, by which means, if a 
leg is broken off, it is only necessary to turn the hurdle 
upside down to have still a perfect hurdle. 

These hurdles are set erect, and no ranee or stay is 
used, the ends of the two adjoining hurdles being simply 
connected by means of a withe band passed over them. 




Fig. 49. 
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In exposed situations it is sometimes the practice to 
wattle either furze or straw between the bars of such 
hurdles as are set to windward. 

Wattle Hurdles. — ^Wattle or dose hurdles, made of 
hazel rods, afford a good shelter to sheep, and are very 
light to handle, and tolerably durable. They are made 
about 7^ feet long and 3 feet high, consisting of ten 
vertical stakes, the two end ones of which are stronger, 
and project both above and below the hurdle. The lower 
end is pointed for entering the ground a short way, and 
the upper end is for receiving the shackle which fastens 
the ends of two adjoining hurdles to the stake which is 
driven into the groimd between them. The hurdles are 
closely wattled with rods. The price of these wattle 
hurdles is 10s. or 12s. a dozen in the copse districtSj out 
of which they can seldom be obtained. 

The stakes used with the wattles are cut 6 to 7 feet 
long, and sell at about 4s. per himdred. They are 
pointed, and let into the ground by an iron crowbar 
or stake-pitcher between two of the hurdles, and a 
shackle of twisted rods is put over it and the pro- 
jecting heads of the adjoining hurdles to hold the 
whole together. 

Back Hurdles. — ^Hurdles of this class are used in 
feeding off vetches, clover, and other crops which it is 
not desirable that the sheep should run over while 
feeding upon. They are placed against the crop, and 
the sheep eat through the bars, the hurdles being shifted 
forward once or so every twenty-four hours. When 
fresh food is required the hurdles are drawn forward a 
yard or so, and are not fixed in the groimd, but are 
placed in a leaning position, resting on stays, as shown 
in Fig. 50. The hurdles are connected by means of a 
shaclde. The crop is fed ofE in the direction in which 

F 
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it is wiehed to plough the land, so that the plough may 
follow close upon the sheep. 

Lamb- Creep. ■—-The laml>creep or hurdle is used la 
folding ewes and lambs on tumipe, cloTer, grass, &c., 
in order that the latter may take their range at will of 
a field ahead oi the ewes, and enjoy a nibble among the 
fresh grass or tumip-tops, &c., which contributes greatly 
to the health and future growth of the young animals ; 
it also enahles the lambs to be supplied with some bos 
feeding out of the reach of the ewes. 




The lamb hurdle is made of the usual length and 
height, and is yery similar to the rack hurdle, hut it is 
divided into two portions by a horizontal bar midway 
between the ground and the top rail, and the lower half 
is subdivided by rolling upright bars 10 inches apart, 
just wide enough to allow the lambs to get through. 
The upper half has one or more uprights to give the 
whole the requisite strength. 

Revolving Murdks. — Fig. 51 is a representation of 
Brown's patent Chevaux-de-Frise Hurdle, combined 
with his rain-shower irrigation system for pasture land 
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grazing, showing a distance of 300 yards of tlieae 
hurdles, wiUi 200 sheep grazing through the spikes. 
It also shows the mode of turning them on to fresh 
grass, with the back hurdle following, removing the 
sheep from the land after 
the grass has been grazed. 
The land ia watered by 
the rain-shower irriga- 
tion, the water being 
pumped from a tank in 
the £eld fed by a small 
spring stream which 
passes through the laud 
at Stoke Park, near 
Windsor, where this sys- 
tem has been laid down. 

These hurdles are ma< 
nuf actured by machinery 
from American pitch- 
pine for their spikes, and 
Saltio timber for beams 
and bars, and are esti- 
mated to last fifteen to 
twenty years. The price 
is 3«, per yard. 

This system of grazing 
was brought into use in 
July, 1881, upon the farm 
of Bonaly, at Celinton, 
near Edinburgh, upon 
land properly laid down for the growth of grass 
without the irrigation system. Sheep at the rate 
of forty to the acre were grazed and fattened, from 
the 28tii of July to the 26th of September of the same 
f2 
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year, increasing in weight over 3J lbs. per week for 
each, sheep, as ascertained by Mr. John Penman, Bonaly, 
by weighing the sheep when put upon the grass and 
taken ofi, and as reported in the Edinburgh papers — 
Scotsman and Courant—oi the 13th and 15th of October, 
1881. This result shows that not less than fifty sheep 
may be taken as the number that may be fattened to 
the acre from April to October upon land properly laid 
down in grass for the system ; and these gaining only 
3 lbs. each in live weight, 1,200 lbs. may be estimated 
as the produce upon an acre, which, at the low price of 
4 Jflf. per poimd, would give a value for the grass and 
feeding stuffs consumed of £22 10^., showing a balance 
of profit to the credit of this system, after deducting 
cost for management of land, feeding-stuffs, attendance, 
and interest on capital invested in sheep, of over £6 an 
acre. 

This hurdle has also been introduced as suitable for 
feeding off turnips, as it gives facilities for eating up 
one drill, and preventing further access by the sheep to 
the crop till each drill is wholly consumed, and also for 
one shepherd attending to a very large number of sheep 
— 500 or more. One himdred yards of hurdles are suffi- 
cient for 100 to 150 sheep. The back hurdle is not 
required for turnips, nor for eating off f oggage or ordi- 
nary pasture grass, upon which a very large saving will 
be effected. In wet seasons its use may be fairly esti- 
mated to double the value of a turnip crop when eaten 
off by sheep, or even during the most favourable weather 
the larger waste which always takes place from plot 
hurdling will be prevented. 

Fig. 52 represents an easily made and portable re- 
volving hurdle. "It consists of a pole or scantling 
10 feet long, bored with holes alternately in opposite 
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directiona, and 12 inches apart. Stakes 5 feet long are 
put through these holes, making a hurdle with a cross- 
eectiou like the letter X. These hurdles are merely 
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Fig. 62. 
placed upon the ground, resting upon the ends of the 
stakes, and may he rolled over and over from place to 
place." 

Surdle on Wheels. — For sheep-folding, a strong iron 
hurdle (Fig. 53), 12 feet long and 3 feet 6 inches high, 
and fixed upon four wheels, made hy HiU and Smith, is 
often used. Hurdles of this kind are rather expensive. 



Fig. 63. 

oving to the wheels. The advantage of using them is 
the readiness with which they can be shifted, as no 
driving of stakes is necessary. 
Iron Stand Surdles, — ^Messrs. Dougherty and Bradley, 
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East Dereliam, liad on view at Beading, in 1882, a 
wrought-iron hurdle, with feet or stands of grooved iron 
to receive it. " A (Fig. 54) is the hurdle in position ; 
B the sectional end of the upright, showing a groove for 
slipping in the hurdle D ; D is the plain hurdle lifted 
out of position for moving ; Cia a small wooden foot for 
the upright. The hurdle is slipped into a groove riveted 
to the side of the upright B, and can be quickly removed 
by one man.'* The price of this hurdle, 3 feet or 




Fig. 64. 

3 J feet high, including stands, is 2$. or Ss. per lineal 
yard, with 25. extra for each single stand. 

Iron Hurdles* — ^There are now a great variety of iron 
hurdles in use, but the lightest of them are too heavy 
for ordinary sheep-folding when the hurdles have to be 
moved daily. As a temporary fence, however, in 
dividing afield or meadow — ^for instance, where one-half 
is to be mown and the other half fed — they are supe- 
rior to wooden hurdles. For sheep-folding purposes 
they are best with plain pointed feet and one middle 
upright. They are made to various sizes, suitable either 
for sheep or for cattle. 
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The hurdle by J. J. Thomas and Co., represented in 
Fig. 56, is made with one middle upright, and the termi- 
nal uprights have fringed feet for fixing in the ground. 
Hurdles of this class are well adapted for a roadside 
fence, and are now commonly made without riveting, 
the horizontal bars being simply threaded through the 
end upright and clinched by a double thread. 

Net Hurdles. — ^These are made of network of small 
cord, the size of the meshes 3 or 4 inches. The width 
or height of the net is about 3 J feet. They are usually 
made in lengths of 60 yards, and are supported by stakes 
8 or 10 feet asimder. " Each net is furnished with a 
rope along both sides, passing through the outer meshes, 




Fig. 66. 

which are called the * top ' and 'bottom rope,' as the 
position of either may be at the time.'' 

The nets are fixed to the stakes on the side facing the 
ground the sheep are to occupy, and may be set up 
either towards the right or the left, as the starting-point 
happens to be situate. Having fastened the loose ends 
of the top and bottom ropes to the first stake, on coming 
to the second " the bottom rope gets a turn round the 
stake, and is fastened with the shepherd's knot 3 inches 
from the ground. The top rope is then fastened with a 
similar knot near the top of the stake, stretching the 
net even and upwards; and in this way the net is 
fastened to one stake after another, care being taken to 
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m^e tlie top of the net run unifonoly tliroaghout its 
entire lengUi." When more than one length of net 




Fig. 68. 

is required, the ends of two nete are joined, as at c, 
Pig. 56. 

" The sheplLerd's knot is made in this way. Let a, 
Fig. 57, be the continuation of the rope wliich is fastened 
to the first stake, then press the second stake with the 
Iiand towards a, or the fastened end, and at the same 
time tighten the turn round the stake with the other 
hand by taking a hold of the loose end of the rope rf, 
and moving it so as to cause it to pass under a at c, and 
screwing it romid the stake to b, where the elastic force 
of the stake will secure it tight under a at J when the 
stdie is let go. The bottom rope is fastened first, to 
keep the net at the proper distance from the ground, 
and then the top rope, care being 
taken to pass the top and bottom 
ropes round the stakes, so as the 
leading coil of the rope is always 
uppermost towards the direction in 
which the net is to be set up. Thus 
in Fig. 57 the rope d was uppermost 
until it was passed under a, because the setting of the 
net in this case is from right to left, and it continues 
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to be Uppermost imtil it reaches the next stake to 
the left." • 

These cord nets, in 40-yard lengths, and 3 to 3J feet 
wide, cost, in Scotland, about 12s. 6rf. each, or 3rf. per 
yard. Tarred sheep-netting, of the same material, in 
50-yard lengths and 4 feet wide, costs in London 
£1 138., or nearly Sd. per lineal yard. Cocoa-fibre 
netting, tarred, in 100-yard lengths, 4 feet wide, costs 
in London £1 153., or nearly i^d. per lineal yard. 
These prices do not include stakes for fi^ng the nets. 




Fig. 58. 

Wire SAeep-Nettirtff. — Galvanized wire netting being 
more durable than the cord nets, is coming largely into 
use among fiookmasters in lowland districts. It is made 
by A. and J. Main and Co. in 25-yard rolls, and with a 
4-inch mesh, and standing 3 feet high (Fig. 58), costs 
about bid. per yard. Stakes for fixing the netting 
are extra. 

8t«phen'B " Book of 4^e Farm." 



CHAPTER XIV. 

FIELD GATES. 

Gates of one kind or another are necessary to afford 
conmnmication between field and fields and also for 
opening on roadways. Their position cannot always 
be decided on without considering the roads and other 
communications with which they are connected, as well 
as the size and shape of the field ; but it is mostly in 
the line of the headland at a comer of the enclosure, 
and in steep ground more commonly at the lower than 
at the upper part of the field. 

No field gate should be less than 10 feet wide, to per- 
mit the free passage of loads of hay and straw, and of 
traction-engines, field-rollers, and other implements and 
machines. 

Wood and iron are the materials of which gates are 
constructed, and farm gates in particular are most 
commonly of the former. 

All farm gates should be supplied by the landlord, 
who should always have a stock of ready-made gates on 
hand, and give out a new one whenever a tenant sends 
in the remains of an old worn-out gate. 

Wooden Swing Oates.^^A good form of wooden gate, 
by Blenkam, is shown in Fig. 59, with the iron-work 
and other portions drawn to a larger scale. 

Hanging a gate on wooden posts is a matter of some 
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diflGlciilty and importance. The posts stonld be heavy, 
8 inches square, planted 4 feet deep in the earth, firmly 
rammed around, and as little higher than the gate as 
possible. The gate should be hung so that it can only 
swing one way, and it should open inwards to the field, 
and not to the road. 

To set the posts so that they will remain upright 
and prevent the sagging so common in field gates, dig 
the holes the usual depth, but open the whole length of 
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Fig. 69. 

A Clasp for spring-fasteners. 

B Side view. 

C Hinge strap. 

B Hook and bolt through post. 

E Shows rail-tenon and method of pinning into heel of gate. 

F Hook or gate-fastener. 

ground between post and post. Place the posts in 
position, and then lay a stout slab or plank in the 
bottom of the open trench, with an end pressing firmly 
against each post. Over this plank fill in the soil to 
within a foot or so of the surface, beating and ramming 
it firmly all the while. Then lay another slab, fitting 
closely to both posts as before, and fill in the remaining 
soil above it. In soils liable to slip or heave, a stay 
should also be put in at the back of each post, 2 feet or so 
below the ground surface. Gates so himg will never sag. 
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Folding Oaies, made in two parts, are sometimes iised 
for wide spaces, where one gate occupying the whole 
would be too large and heavy. The great objection to 
them is that, without a centre-post, which is always 
inconvenient in a gateway, they cannot be steadied, 
and soon sag, from the constant wobbling or from 
people climbing upon them. 

Wrought'Iron Gate and Posts. — ^Fig. 60 represents a 
wrought-iron field gate, manufactured by Messrs. Hill 
and Smith, which has obtained the silver medals of 
the Broyal Agricultural Society of England, and of 




Fig. 60. 

the Royal Agricultural Society of Ireland. It is 
constructed principally of angle and T-iron, which 
impart great strength and rigidity to the gate without 
a corresponding increase in weight, and it is hung to 
the post by thimbles, as shown in the engraving, which 
slip over the top of the post. The posts are of solid 
wrought-iron, with basements of plate iron so disposed 
as to have great holding power in the soQ, and quite 
sufficient, when well rammed in stiff soil, to carry the 
gate without either stone or wood blocks. 

The price of this gate, with posts and hangings com- 
plete, is £3 75. 6d. ; without posts, £1 75. 6d. 
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FIELD GATES. 



Wrought-Iron Vndimhahle Gate. — This gate (Fig. 61) 
is intended for flitnations exposed to trespassers. It is 
constructed of flat iron uprights pointed at top, riveted 
to angle-iron frame- work, and placed 2i inches apart in 




the clear. A capital gate of the same pattern is made 
out of wooden spara. 

Wire Gates. — ^Although plain wire is an unanitaUe 
materia for the construction of field gates, being tno 
light to hear the pressure of animals against it, this 




objection is entirely removed when barb wire is em- 
ployed in the gate, if only for the top bars, as no 
animals will then ptish against it. Fig. 62 shows a 
useful gate of this kind, in the line of a barb wire fence 
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The gate is hung upon ordinary iron straining-posts, 
and the heel of the gate, which is of angle-iron, is 
fitted with winding-brackets for tightening the wire 
bars. 
A much cheaper and simpler form of wire gate is 




JUl!id2 



Fig. 63. 



shown In figs. 63 and 64, in the former of which the 
gate is open and in the latter it is shut. 

A Sliding Gate. — Gates of this class (Fig. 65) are 
sometimes used in the line of a paling or wire fence. 



Skill 
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Fig. 64. 

They have nothing to recommend them, however, but 
cheapness, there being no posts and hinges required, as 
in the hanging gate. The left half of the gate slides 
backwards between two common fence-posts, which are 
attached by as many horizontal spars as there are bars 
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in the gate, and the other end of the gate elides two 
or more of its bars into iron, holdfasts, or the ends of 
all the bars may dip between the horizontal spars 




Fig. 66. 

attaching two fence-posts, as at the left of the gate. 
These gates are not so readily opened and sliiit as a 
good swing-gate, and this is a great objection when 
there is much traffic at the gateway. 




Sand or Bridle Gates. — For bridle-roads and path- 
ways small hand-gal«8 of wood or wrought-iron are a 
great economy in place of the large field gates, and 
much more convenient. The wicket is equally adapted 
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as a side gate to field gate, or for standing alone, tlie 
posts forming terminals in a line of fence, as in Fig. 66. 
A wrought-iron wicket of this kind coste from ISs. to 
178. Gd. without the pillars. 

In the American wooden hand-gate, which is illus- 
trated in Fig. 67, no blacksmith work ia necessary. 
The hinge-post is 9 or 10 inches and the lateh-post 




Fig 67 



8 inches in diameter, hoth being sunk 3 or 4 feet in the 
ground. A strong wooden sill ia inserted at the ground- 
level, tenoned into posts and primed. This sill serree 
to strengthen the posts and to keep them in position. 
The bars and braces are dovetailed into the uprights. 
The piece at top, acting as a hinge, should be 3 inches 
thick, with a hole in it for the end of the heel to pass 
through. A hole is made in the sill for the bottom of 
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the heel to work in. The long hinge-post would be 
objectionable in a line of paling or wire fencing, but it 
is easily shortened, and the mode of hanging this gate 
is extremely simple and effective. 

In hunting districts a few of these bridle-gates, judi- 
ciously disposed in the lines of fencing, and out of the 
lines of pathways and bridle-roads, will often prevent 
much injury and damage to the fences. In situations 
where no pathway leads to them the gates should in- 
variably be painted a different colour from the fence, a 
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Fig. 68. 
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gate painted white being the most distinguishable at a 
distance. 

Gate for Hurdle Fences. — ^These wickets are adapted 
to meet the demand for a cheap and simple hand-gate 
to hang between hurdles. They can be hung either to 
the sides of the hurdles or to standards specially pro- 
vided for that purpose. A wrought-iron wicket similar 
to that shown in Fig. 68, and to match hurdles up to 
4 feet high, costs 14s. or 155. 

When a footpath passes through a folded field, and 
no such gate as the above is available, an easy passage 
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is formed by pkcing three hurdles in the form of a cage- 
gate or bow-wicket. Fig. 69 ; that is, a movable one o 
swings on the stake b between the fork of two others 




set to the stakes a a, so as to form an acute angle. This 
prevents passengers breaking or displacing hurdles by 
climbing over them or leaving them open. 



CHAPTER XV. 

WICKETS AND STILES. 

Many farms are intersected by public footpaths, which 
are often a great annoyance to the farmer on account of 
the fences being broken down or gates left open, and the 
livestock allowed to trespass amongst the growing crops. 

Wickets and stiles are contrivances for such situa- 
tions in order to allow men to pass over or through 
fences, while the passage excludes sheep, horses, or 
cattle. The wicket or turn-about is simply a zigzag 
or bow passage in the fence, and for temporary use may 
be formed of stakes and hurdles or posts and rails ; but 
for a permanent passage, such as a public footpath, a 
well-constructed wrought-iron wicket will be cheapest 
in the end. There are many kinds of stiles adapted to 
different kinds of fences. In a dyke or stone wall three 
or four long stones placed in the height of the fence, 
and projecting at both sides of the dyke, serve the 
purpose of steps, by which the passenger ascends to 
the top and descends again on the other side^ Some- 
times a strong wooden ladder is fixed at either side of 
the wall. In a post-and-rail or wire fence, properly 
constructed fence-steps should be provided, either of 
the platform or step-ladder kind. 

Bow Wickets, — ^The design of the bow wicket is to 
provide a gate that will be always shut and yet always 
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open. For footpath gates these are superior to every 
other kind, as they are not apt to get out of repair from 




constant opening and shutting, having no latch, and are 
quite aecure against livestock. Where there is much 




traffic they save the farmer from a great deal of annoy- 
ance, and even damage, by its being impossible to leave 
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them open. They may be fixed alongetde large gates, 
or in lines of contjnuooa fencing, and look well wherever 
placed. 

A wrought-iron bow wicket is represented in Fig, 70, 
made with Uie bars vertical, and placed in the line of 
an iron fence. The person who wishes to pass this 
wicket steps into the bow, swings the gate to the front, 
and passes through to the rear, without the trouble of 
latching or unlatching, and no quadruped can follow. 

Fig. 71 has the bars horizontal, and is hung on a 
cast-iron pillar. This wicket is also made to fold and 




open when required, to allow a wheelbarrow or animals 
to pass through. The prices vary from Q5s. to 40«. and 



In temporary or movable fences, the cage-gate or 
bow- wicket described at page 114 may be adopted. 

Fence-Siepa or Stiles. — Step-Iaddera or stiles, similar 
to those represented in Figs. 73 and 73, are very gene- 
rally used in connection with iron or wire fencing. 
They allow persons to get over the fence easily without 
injuring the bars or wires. The prices vary from 15*. 
to 308. for wrought-iron steps, according to height mid 
construction. 
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In a dyke or wall fence, stone steps built into tlie 
wall on both sides are most convenient. In a hedge 
fence, however, the bow-wicket, or an opening stile, 
will be more suitable. 

Opemng Stilea. — Several ingenious contrivances are in 
use for avoiding the climbing necessaiy in the old- 
fashioned stiles. Fig. 74 represents an opening stile, of 
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which there are several in the grounds at the Eoyal 
Agricultural CoUege. It is the patented invention of 
Messrs Hill and Smith. 

Pig. 75 shows another opening stQe between two ter- 
minal poets in a line of iron bar fencing. This stile ia 
by Messrs. F. Morton and Co. 

The stile is made to open as follows. By raising the 
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small knob b, the two central poBts are readily pressed 
aside, as ehovn. by tbe dotted lines, allowing a free open 
space for passing through. On releasing the presaore 
thrae posts fall to again by their own weight, and are 
self-looking, thus rendering the stile secure against 
stock. 

The stile is constructed for fixing either independent 
of a line of fence, or for intersecting a line of fence, in 
which position tte two outside posts take the place of 




Fig. 76. 



terminal posts for attaching the lines of wire, whereby 
a substantial saving in cost is effected in comparison 
with the expenseof separate gate or terminal posts which 
would otherw^ be required to admit of a gate being 
inserted or other opening made in the line of fence. 

The stile is fdso arranged when required for fixing at 
one of the extreme ends of a line of fence, the wires 
being attached to one of the outside posts, which is 
fitted with an additional stay. 

There are many other kinds of wickets and stiles to 
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be met with, but the foregoing include all those now 
commonly erected, and none of the others call for any 
special notice or description. 

The lever-bar stile is an example of the latter class. 
It is, however, a very clumsy contrivance, and is well 
superseded. 

Any kind of gate, wicket, or stile is, at the same 
time, preferable to a broken-down fence, or a gap- 
passage, which too frequently appears, even in the best 
of fences, at points where the necessary gate or stile 
has not been provided. And the sight of such gaps 
stopped by hurdles, or here and there, perchance, with 
an old harrow, is not calculated to encourage the idea 
of careful and tidy farming. 
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^MERICAK wooden hand-gate, 

112 
Angle-iron standards, 16 
Asphalte pavements, ^ 
walks, 38 
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3ARB wire-fencmg,'87 
Borer, post-hole, 7B 
Bottoming roads, 13 
Boundaries of estates, 54 
Bridle-gates, 111 
Brush-fork, 64 

CANALS and ditches, 52 

Construction of roads, 18 
Cord nets, 105 
Corrimony fences, 85 
Cost of fencing, 57, 58 
„ road-making, 27 

J)EAD-HEDaE, 65 

Deer-fence, 91 
Digger, post-hole, 79 
Ditching, 64 
Drainage of roads, 25 
Driving fence-posts, 77 

„ poles, 77 
Droppers, 87 
Dry stone walls, 69 
Dutch hedges, 69 
Dykes, or wall fences, 69 



ENCLOSURES, 52 

English or Welsh hurdle, 96 

pARM roads, 1—6 

Farm tramways, 40 
Fences, roadside, 62 
Fence-stops or ladders, 117 
Fencing, cost of, 57, 68 

„ young hedges, 62 
Field-gates, 106 
Folding-gates, 108 
Footpaths, 37 
Formation of roads, 19 
Foundation of road, 18 



QALLOWAY dyke, 72 

Gates, field, 106 
Gravel walks, 37 



2[AND-GATES, 111 

Haulage of stones, 72 
Hedge hanks and ditches, 61 
Hedge-plants, 60 
Hedgerows, 55 
Hedges, 59 
Homheam hedges, 67 
Hunting gates, 111-113 
Hurdle gates, 113 
Hurdle on wheels, 101 
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INFIELD, 52 

Iron bar fencing, 91 
Iron hurdle, 102 
Iron stand hurdles, 101 

;^ANaAEOO-FENCE, 94 

LAMB-CREEP, 98 
Landmarks) 53 
Lnne-built walls, 69 
Lino of road, 1 1 
Loose rail fences, 82 

]\£ARCH-STONES, 64 
Materials, road, 20 
Methods of hedge-planting, 60 
Modem road-making, 23 
Movable fences, 95 

J^AVIQABLE canals, 46 

Need of farm roads, 1 — 6 
Net hurdles, 103 

OBJECTION to wooden fences, 

75 
Opening stiles, 117 
Osage-orange hedges, 68 
Osbom's system of steam-plough- 
ing, 45 
Outfield, 52 

pAUNQ, wooden, 75 ' 
Pastoral customs, 52 
Pavements, 33 
Pheasant-fence, 94 
Plain wire-fence, 83 
Planting hedges, 61 
Plashing, 64 

Ploughing- engines in punts, 50 
Ploughing-engines on rails, 44 
Portable railways, 40 
Portable strainer, 83 
Post-and-rail fence, SO 



Post-hole borer, 78 
Post-hole digger, 79 
Poultry fence, 84 
Preservation of fence-posts, 7G 
Principles of road-making, 7 
Pruning hedges, 63 

QUICKSET hedges, 59 

JJABBIT-FENCE, 94 

Eack-hurdles, 97 
Ready-grown hedges, 69 
Repairing old hedges, 64 
Repairing roads, 28 
Resistance on roads, 7 
Revolving hurdles, 98 
Ring-fence, 52 
Road, line of, 11 
Road-making, principles of, 7 
Road materials, 20 
Road surface, 15 
Roads, immetalled, 31 
Rules of the road, 17 

gCOTCH hurdle or flake, 75 

Season for planting hedges, 59 
Sheep-nets, 103 
Shelter, 55 
Shepherd' s-knot, 104 
Size of enclosures, 55 
Sliding-gate, 111 
Stake-and-rice fence, 65 
Standards, 87 
Stnes, wickets and, 115 
Stone pavements, 33 
Straining eye-bolts, 84 
Straining pillars, 85 
Surface, road, 15 

TERMINI, 54 

Territorial rights, 53 
Tramway waggon, 40 
Tramways, 40 
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Transverse form of road, 16 
Trimming a hedge, 63 
Turf dykes, 73 
Turntables, 44 

■JJNCLIMBABLE gate, 109 

Upright spar-fence, 81 
Utility of fences, 55 

yiRGIXIA crook fence, 82 

RATTLE hurdles, 97 

Weeding hedges, 63 
Whin hedge, 66 
Wickets and stUes, 115 
Width of fence, 56 



Willow hedges, 68 
Winding brackets, 85 
Wire fences, 83 
Wire gates, 109, 110 
Wire netting, 92 
Wire sheep-netting, 105 
Wiring an old hedge, 65 
Wooden fences, 75 
Wooden paling, 75 
Wooden pavements, 34 
Wooden posts, preservation of, 

76 
Wooden swing-gate, 106 
Worm fence, 82 
Wrought-iron gate, 103 

2iaZAG>ail-fence, 82 



THE END. 
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Practical Treatise on). With especial reference to those wrought by Arti- 
ficers in Erecting and Finishing Habitable Structures. By Wyvill J. 
Christy, Architect. With upwards of x6o Engravings on Wood. 5s.t 

The X indicates thai these vols, may be had strongly bound at 6d, extfth 
7, STAnONIRS* HALL COURT, LUDGATE HILL, E.C. 



WEALE*S RUDIMENTARY SERIES. 



Architecture, Building, etc., continued, 

228. THE CONSTRUCTION OF ROOFS OF WOOjD AND IROS 

(An Elementary Treatise on). Deduced chiefly from the Works of RobiioiL 
Tredfold, and Humber. By £. Wyndham Tarn. M.A., Architact. u,(i. 

229. ELEMENTARY DECORATION: A Guide to the Simpb 

Forms of Everyday Art, as applied to the Interior and Exterior Decoiatia 
of Dwelling- Houses, &c. By Jambs W. Facet, Jon. Ulustnted viA 
Sixty-eight explanatory Engravings. 2S. 

230. HANDRAILING (A Practical Treatise on). Showing New tti 

Simple Methods for finding the Pitch of the Plank, Dra'wing^ the MoaU^ 
Bevelling, Jointing-up, and Squaring the Wreath. By Gborgb CouDn 
Illustrated with Plates and Diagrams, is. 6d« 

BUILDING ESTATES: a Treatise on the Bevelopinent, Sak^ 
Purchase, and Greneral Management of Building Land. "With Particnla 
of the Formation of Streets and Sewers, and the Requirementa of Sanita} 
Authorities. By F. Maitland. [/» ike^rm. 

CIVIL ENGINEERING, ETC. 

219. CIVIL ENGINEERING. By Henry Law, M.Inst CE. 
Including a Treatise on Hydrauuc Enginbering by Gbo. R. Busmi, 
M.Inst.CT.E. Sixth Edition, revised, with Largb Ajiditions on Rian 
Practicb in Crvn, Engineering, by D. Kinnear Clark, 'M'.Tntt. CX, 
Author of '' Tramways : Their Construction," &c. 6s. 6d., Cloth boaxdt.7s.6i 

31. WELLS AND WELL-SINKING. By John Geo. Swotkix, 
A.R.I.B.A., and G. R. Burnell, C.E. Revised Edition. Wifh a Ner 
Appendix on the Qualities of Water. Illustrated, as. \.yusi ^ubUskai. 

35. THE BLASTING AND QUARRYING OF STONE, fii 
Building and other Purposes. With Remarks on the Blowing^ up of Bridgo. 
By G«n. Sir John Burgoynb, Bart., K.C.B. Illustrated, is. od. 

63. RAILWAY CONSTRUCTION, Elementary and Practical Ii- 
structions on the Science of. By Sir M. Stephenson, C.E. New Editi(M| 
by Edward Nugent, C.E. With Statistics of the Capital, Dividends, nJ 
Working of Kailwa]^ in the United Kingdom. By E. D. Chattawat. 4a 

8o*. EMBANKING LANDS FROM THE SEA, the Practice o£ 
Treated as a Means of Profitable Emplojrment for Capital. "With "^-r^v K^ 
and Particulars of actual Embaniunents, &c. By J. Wiggins, F.G.S. a. 

81. WATER WORKS, for the Supply of Cities and Towns. Wift 
a Description of the Principal Geological Formations of Bng^land as i 
fluencing Supplies of Water ; and Details of Engines and Pumpinr MachiBoj 
for raising Water. By Samuel Hughes, F.G.S., C.£. New £dition. 414 

117. SUBTERRANEOUS SURVEYING, an Elementary and Pttc 

tical Treatise on. By Thomas Fenwick. Also the Method of Condnctiiv 
Subterraneous Surveys without the Use of the Magnetic Needle, and odw 
Modem Improvements. By Thomas Baker, C.E. Illustrated. 2s. 6iA 

118. CIVIL ENGINEERING IN NORTH AMERICA, a Sketd 

of. By David Stevenson, F.R.S.E., &c. Plates and Diagrams. 3s. 

197. ROADS AND STREETS {THE CONSTRUCTION OF), 
in two Parts : I. Tub Art of Constructing Common Roabs, by Hsms 
Law, C.E., revised by D. K. Clark, C.E. ; II. Recent Practicb, mdudiBf 
pavements of Stone, Wood, and Asphalte, by D.. K. Clark. 4s. 6d.t 

203. SANITARY WORK IN THE SMALLER TOWNS AND Hi 
VILLAGES. Comprisin^f:— z. Some of the more Common Forms fll 
Nuisance and their Remedies ; 2. Drainage ; 3. Water Supply. By Charlb 
Slagg, A.I.C.E. Second Edition, revised and enlarged. [/» theprea, 

212. THE CONSTRUCTION OF GAS-WORKS, and the Mann- 

facture and Distribution of Coal Gas. Originally written by Samubl 
Hughes, C.E. Sixth Edition, re-written and much Enlarged by Willui 
Richards, C.E. With 72 Illustrations. 4s. Cd.t 

213. PIONEER ENGINEERING, A Treatise on the Engineering 

Operations connected with the Settlement of Waste Lands in New Conn* 
tries. By Edward Dobson, Assoc. Inst. C.E. 4s. 6d.t 

The t indicates that these vols* may be had strongly bound at 6d, txiru. 
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MECHANICAL ENGINEERING, ETC. 
' 33. CRANES, the Construction of, and other Machinery for Raising 
^ Heavy Bodies. By Joseph Glynn, F.R.S. Illustrated, xs. 6d. 

^-^. THE STEAM ENGINE. By Dr. Lardner. Illustrated. is.6d. 
,' 59. STEAM BOILERS : their Construction and Management. By 
^' R. Armstrong, C.£. Illustrated, xs. 6d. 

'•^'67. CLOCKS, WATCHES, AND BELLS, a Rudimentary Treatise 
. on. By Sir Edmund Beckett, LL.D., Q.C. Seventh Edition, revised and en- 

.j ■■ larged. 4s. 6d. limp; 5s. 6d. cloth boards. \,yusi published. 

\ %%. THE POWER OF WATER, as appUed to drive Mour Mills, 

and to give motion to Turbines, &c. By Joseph Glynn, F.R.S. 2s.t 

gr^ 98. PRACTICAL MECHANISM, the Elements of; and Machine 

: Tools. By T. Baker, C.£. With Additions by J. Nasmyth, C.E. 2s. 6d4 

I 139' ^HE STEAM ENGINE, a Treatise on the Mathematical Theory 

F of, with Rules and Examples for Practical Men. By T. Baker, C.E. xs. 6d. 

162. THE BRASS FOUNDER'S MANUAL; Instructions for 

Modelling, Pattern-Making, Moulding, Turning, Filing, Burnishing, 

Bronzing, &c. !With copious Receipts, &c. By Walter Graham, as.) 

.164. MODERN WORKSHOP PRACTICE, as applied to Marine, 

Land, and Locomotive Engines, Floating Docks, Dredging Machines, 

Bridsns, Cranes, Ship-building, &c., &c. ByJ.G. Winton. Illustrated, as.t 

165. IRON AND HEAT, exhibiting the Principles concerned in the 

Construction of Iron Beams, Pillars, and Bridge Girders, and the Action of 
Heat in the SmeltingFumace. By J. Armoitr, C.E. 2s.'6d.t 

166. POWER IN MOTION: Horse-Power, Toothed-Wheel Gearing, 

Long and Short Driving Bands, and Angular Forces. By J. Armour, 2s.6d.t 

167. IRON BRIDGES, GIRDERS, ROOFS, AND OTHER 

WORKS. By Francis Campin, C.E. 2s. 6d.t 
171. THE WORKMAN'S MANUAL OF ENGINEERING 

DRAWING. By John Maxton, Engineer. Fourth Edition. Illustrated 

with 7 Plates and nearly 350 Woodcuts. 3s. 6d.t 
190. STEAM AND THE STEAM ENGINE, Stationary and 

Portable. By John Sewbll and D. K. Clark, M.I.C.E. 38. 6d.$ 
200. FUEL, its Combustion and Economy. By C. W. Williams, 

With Recent Practice in the Combustion andEconomyof Fuel— Coal, Coke, 

Wood, Peat, Petroleum, &c.— by D. K. Clark, M.I.C.E. 3s. 6d.t 
ao2. LOCOMOTIVE ENGINES, By G. D. Dempsey, C.E. ; with 

large additions by D. Kinnear Clark, M.I.C.E. 3s.t 
an. THE BOILERMAKER'S ASSISTANT in Drawing, Tem- 

plating, and Calculating Boiler and Tank Work. By John Courtney, 

Practical Boiler Maker. Edited by D. K. Clark, C.E. xoo Illustrations. 2s. 

216. MATERIALS AND CONSTRUCTION; A Theoretical and 

Practical Treatise on the Strains, Designing, and Erection of Works of Con- 
struction. By Francis Campin, C.E. js.t 

217. SEWING MACHINERY : Its Construction, History, &c., with 

fall Technical Directions tor Adjusting, 8cc. By J. W. Urquhart, C.E. 2S.t 

223. MECHANICAL ENGINEERING. Comprising Metallurgy. 

Moulding, Casting, Forging, Tools, Workshop Machinery, Manufacture of 
the Steam Engine, &c. By Francis Campin, C.E. 2s. 6a.t 

224. COACH BUILDING, A Practical Treatise, Historical and 

Descriptive. By J. W. Burgess. 2s. 6d.t 

235. PRACTICAL ORGAN BUILDING. By W. E. Dickson, 

M.A., Precentor of Ely Cathedral. Illustrated. 2s. 6d.t 

236. DETAILS OF MACHINERY. Comprismg Instructions for 

the Execution of various Works in Iron in the Fitting^Shop, Foundry, and 
Boiler- Yard. By Francis Campin,'C.E. 33.* \ Just published. 

237. THE SMITHY AND FORGE; including the Farrier's Art and 

CoachSmi thing. Bv W.J. E. Crave. Illustrated. 2s.6d,t {Just published. 

238. THE SHEETMETAL WORKER'S GUIDE; a Practical Hand- 

book for Tinsmiths, Coppersmiths, Zincworkers, 8cc. With 94 Diagrams and 
Working Patterns. By W. J. E. Crane, is. 6d. [Just published. 
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SHIPBUILDING, NAVIGATION, MARINE 

ENGINEERING, ETC. 

51. NAVAL ARCHITECTURE, the Rudiments of; or an Expa 
tion of tho Elementary Principles of the Science, and tfaeir Practical Affi 
cation to Naval Construction. Compiled for the Use of Be^nnen. f 
Tames 1'eake, School of Naval Architecture^ H.M. Dockyard, Poctunoo^ 
Fourth Edition, corrected, with Plates and Diagrams, ^s, 6d.t 

53*. SHIPS FOR OCEAN AND RIVER SERVICE, Elemental 

and Practical Principles of the Construction of. By Hakon A. Soim 
FELDT, Surveyor of the Royal Norwegian Navy. With an Appendix, is. 6 

53**. AN ATLAS OF ENGRA VINGS to lUustrate the above. Tweh 
large folding plates. Royal 4tO| cloth. 7s. 6d. 

54. MASTING, MAST-MAKING, AND RIGGING OF SHIP, 

Rudimentary Treatise on. Also Tables of Spars, Rigging, Blocks: Chai 
Wire, and Hemp Ropes, 8tCy relative to every class of vessels. With i 
Appendix of Dimensions of Masts and Yards of the Royal Navy. By Robh 
Kipping, N.A. Fifteenth Edition. Illustrated. %%.% 

54*. IRON SHIP-BUILDING, With Practical Examples and Dctai 
for the Use of Ship Owners and Ship Builders. By John Granthaii, Co 
suiting Engineer and Naval Architect. 5th Edition, with Additions. 4s. 

54**. AN ATLAS OF FORTY PLATES to Illustrate the abov 
Fifth Edition. Including the latest Examples, such as H.M. Steam Frint 
" Warrior," " Herculesj'' " Bellerophon ; " H.M. Troop Ship " Serapii 
Iron Flo.iting Dock, &c., &c. 4to, boards. 38s. 

55. THE SAILOR'S SEA BOOK: a Rudimentary Treatise < 

Navifjation. Part I. How to Keep the Log and Work it oflF. Part II. ( 
Finding the Latitude and Longitude. By Jambs Grrbnwood, B A. 1 
which are added, the Deviation and Error of the Compass ; Great Circ 
Sailing; the International (Commercial) Code of Signals: the Rule oft 
Road at Sea ; Rocket and Mortar Apparatus for Saving Life ; the Law 
Storms ; and a Brief Dictionary of Sea Terms. With numerous Wooda 
and Coloured Plates of Flags. New, thoroughly revised and much enlarg 
edition. J^y W. H. Kosser. 2S. 6d.t 

80. MARINE ENGINES, AND STEAM VESSELS, a Treati 

on. Together with Practical Remarks on the Screw and Propelling Pow 
as used in the Royal and Merchant Navy. Qy Robert Murray C. 
Eighth Edition, re-written by H. S. iiARROX. [/« preparutum. 

Zllis. THE FORMS OF SHIPS AND BOATS: Hints, Experimen 

ally Derived, on some of the Principles regulating Ship-building. By "^ 
Bland. Seventh Edition, reviscd,with numerous Illustrations and Models.xsjC 

99. NAVIGATION AND NAUTICAL ASTRONOMY, in Thea 
and Practice. By Professor J. R. Young. New Edition, including tl 
requisite Elements from the Nautical Almanac for working the Problem 
Illustrated. 2s. 6d. [Just published. 

106. SHIPS' ANCHORS, 2iTYt9.i\sQ on. By G. Cotsell, N. A. is. 6 

149. SAILS AND SAIL-MAKING, an Elementaiy Treatise o 
With Draughting, and the Centre of Effort of the Sails. Also, Weigl 
and Sizes of Ropes ; Masting, Rigging, and Sails of Steam Vessels, 8cc., 8 
Elcvontli Edition, enlarged, with an Appendix. By Robert Kipping, N.^ 
Sailmaker, Quayside, Newcastle. Illustrated. 2s. Cd.t 

155. THE ENGINEER'S GUIDE TO THE ROYAL AN 
MERCANTILE NAVIES. By a Practical Enginkhr. Revised by ] 
F. M'Carthv, late of the Ordnance Survey Office, Southampton. 3s 

55 PRACTICAL NAVIGATION Consisting of The Sailoi 

^ Sea-Book. By Jamks Grehnwood and W. II. Kosser. Together wi 

__^. the requisite Mathematical and Nautical Tables for the Working of t 

Z04. Problems. By Henry Law, C.E., and J. R. Young, formerly Professor 

Mathematics in Belfast College. Illustrcited with numerous Wood Engra 

ings and Coloured Plates. 7s. Strongly half-bo un d in leather. 

The X indicates thai these vols, may be had strongly bound at td, €xfru, 
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PHYSICAL SCIENCE, NATURAL PHILO- 
SOPHY, ETC. 

I. CHEMISTRY^ for the Use of Beginners. By Professor Georgr 

FowNES, F.R.S. With an Appendix on the Application of Chemistry to 

Agriculture, is. 
8. NATURAL PHILOSOPHY, Introduction to the Study of; for 

the Use of Beginners. By C. Tomlinsox, Lecturer on Natural Science in 

King's College School, London. Woodcuts, is. 6d. 
4. MINERALOGY, Rudiments of; a concise View of the Properties 

of Minerals. By A. Ramsay, Jun. Woodcuts and Steel Plates. 3s. t 

6. MECHANICS, Rudimentary Treatise on; being a concise Ex- 

position of the General Principles of Mechanical Science} and their Applica 
tions. By Charles Tomlinson. Illustrated, is. 6d. 

7. ELECTRICITY; showing the General Principles of Electrical 

Science, and the purposes to which it has heen appliea. By Sir W. Snow 
Harris, F.R.S., &c. With Additions b3r R. Sabine, C.E., F.S.A. is. 6d. 
7*. GALVANISM, Rudimentary Treatise on, and the General Prin- 
ciples of Animal and Voltaic Electricity. By Sir W. Snow Harris. New 
Edition, with considerable Additions by Robert Sabine, C.E., F.S A. is. 6d. 

8. MAGNETISM ; being a concise Exposition of the General Prin- 

ciples of Ma^etical Science, and the Purposes to which it has been applied. 

By Sir W. Snow Harris. New Edition, revised and enlarged by H. M. 

NoAD, Ph.D., Vice-President of the Chemical Society, Author of "A 

Manual of Electricity," &c., «tc. With 165 Woodcuts. 3s. 6d.t 
£1. THE ELECTRIC TELEGRAPH; its History and Progress; 

with Descriptions of some of the Apparatus. By R. Sabinb, C.E., F.S.A. 3s. 
12. PNEUMATICS, for the Use of Beginners. By Charles 

ToMUNSOM. Illustrated, is. 6d. 
72. MANUAL OF THE MOLLUSC A ; a Treatise on Recent and 

Fossil Shells. By Dr. S. P. Woodward, A.L.S. Fourth Edition. With 
Appendix by Ralph Tatk, A.L.S., F.G.S. With numerous Plates and 300 
Woodcuts. 6s. 6d. Cloth boards, 7s. 6d. 
;g**. PHOTOGRAPHY, Popular Treatise on; with a Description of 
the Stereoscope, &c. Translated from the French of D. Van Monckhovbn, 
by W. H. Thornthwaitb, Ph.D. Woodcuts, is. 6d. 

96. ASTRONOMY. By the late Rev. Robert Main, M. A., F.R. S., 

formerly Radcliffe Observer at Oxford. Third Edition, revised to the 
Present Time. By William Thynnb Lynn, B.A., F.R.A.S. as. 

97. STATICS AND DYNAMICS, the Principles and Practice of; 

embracinsr also a clear development of Hydrostatics, Hydrodynamics, and 
Central Forces. By T. Baker, C.E. is. 6d. 

138. TELEGRAPH, Handbook of the; a Manual of Telegraphy, 
Telegraph Clerks' Remembrancer, and Guide to Candidates for Employ- 
ment in the Telegraph Service. By R. Bond. Fourth Edition, revised and 
enlarged : to which is appended, QUESTIONS on MAGNETISM, ELEC- 
TRICITY, and PRACTICAL TELEGRAPHY, for the Use of Students, 
by W. McGregor, First Assistant Supnt, Indian Gov. Telegraphs. 3s.t 

173. PHYSICAL GEOLOGY, partly based on Major-General Port- 

lock's "Rudiments of Geology." By Ralph Tate, A.L.S.,&c. Woodcuts. 2s. 

174. HISTORICAL GEOLOGY, partly based on Major-General 

POR flock's "Rudiments." By Ralph Tate, A.L.S., «tc. Woodcuts. 2s. 6d. 
173 RUDIMENTARY TREATISE ON GEOLOGY, Physical and 
& Historical. Partly based on Major-General Portlock's "Rudiments o» 
174. Geology." By Ralph Tate, A.L.S., F.G.S.,&c. In One Volume. 4s. 6d.i 
183 ANIMAL PHYSICS, Handbook of. By Dr. Lardner, D.C.L., 
& formerly Professor of Natural Philosophy and Astronomy in University 
181 College, Lond. With 520 Illustrations. In One Vol. 7s. 6d., cloth boards. 

*^j* Sold also in Two Parts^ as follows :— 

183. Animal Physics. By Dr. Lardner. Part I., Chapters I.— VIT. 4s. 

184. Animal Physics. By Dr. Lardner. Part II., Chapters VIII.— XVIII. 3»^ 

TAe t mdicaies thai these vols, may be had strongly bound at 6d. extra. 
1, stationers' hall court, LUDGATE HILLi E.C 
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MINING, METALLURGY, ETC. 

117. SUBTERRANEOUS SURVEYING, Elementary and 

Treatise on, with and without the Magnetic Needle. By Thokab 

Surveyor of Mines, and Thomas Barer, C.E. niastrated. aa. 6d.t 

133. METALLURGY OF COPPER ; an Introduction to the Mc 

of Seeking, Mining, and Assaying Copper, and Manufacturing' iti KiaA 
By KonRRT H. Lamborn, Ph.D. Woodcuts, as. 6d.t I 

134. METALLURGY OF SILVER AND LEAD. By Dr. R.E 

Lamborn. Woodcuts. 2s. 6d.t ~ I 

13s. ELECTRO-METALLURGY; Practically Tlreated. By ALtt 
ander Watt, F.R.S.S.A. 8th Edition, revised, with additional Matter ni 
Illustrations, including the most recent ProcessM. js.t [^usi iuhiukU, I 

172. MINING TOOLS, Manual of. For the Use of Mine Mimagn; 

Agents, Students, &c. By William Morgans, m. 6d.t 1 

172*. MINING TOOLS, ATLAS of Engravings to Illustrate the aboit, 

containing 235 Illustrations, drawn to Scale. 4to. 4s. 6d.| cloth boards, (ii 

176. METALLURGY OF IRON. Containmg History of Iron Mid»{ 
facture. Methods of Assay, and Analyses of Iron Ores, Processes <tf liun* 1 
facture of Iron and Steel, &c. By"^. Bauerman, F.G.S. 5tii Editioi, 
revised and enlarged. <s.X [ ^utf JubNthii. 

180. COAL AND COAL MINING, A Rudimentanr l^tise oa 

By Warington W. Smyth. M.A^ F.R.S. Fifth Edition, revised aii 
enlarged. With Humerous Illustrations. 3s. 6d.t 
195. THE MINERAL SURVEYOR AND VALUERS COM- 
PLETE GUIDE, with new Traverse Tables, and Descriptions of Impcoied 
Instruments ; also the Correct Principles of Laying out and Valuingf SumEn) 
Properties. By Willlam Lintbrn, Mining and Civil Ennneer. ss. 6d4 

214. SLATE AND SLATE ^^Z4ie^P72W7, Scientiac,PractiSil, and 

Commercial. By D. C. Davies, F.G.S., Mining Engineer, fltc. %nJt 

215. THE GOLDSMITHS HANDBOOK, containing fuU Instmc- 
tions for the Alloying and Working of Gold. By Gborgb E. Gbb, Goldsmith 
and Silversmith. Second Edition, considerably enlarged. 3S.t 

225. THE SILVERSMITHS HANDBOOK, containing fall Ifr 
structions for the Alloying and Working of Silver. By Gborob £. Gbb. ts4 

220. MAGNETIC SURVEYING, AND ANGULAR SURVEY- 
ING| with Records of the Peculiarities of Needle Disturbances. Compikd 
from the Results of carefully made Experiments. By W. Lintbrk. as. 

FINEl ARTS 
20. PERSPECTIVE FOR BEGINNERS. Adapted to Young 

Students and Amateurs in Architecture, Painting, &c. By Georob Pvnb. », 

40 GLASS STAINING, AND THE ART OF PAINTING ON 
& 41. GLASS. From the German of Dr. Gbssert and Emanuel Otto From- 
BKKG. With an Appendix on The Art of Enamelling. 28. 6d. 
69. MUSIC, A Rudimentary and Practical Treatise on. With 

numerous Examples. By Charles Cuild Spencer. 2s. 6d. 
71. PIANOFORTE, The Art of Playing the. With numerous Exer- 
cises & Lessons from the Best Masters. By Charles Child Spbncbr. 5s.6d. 
69-71. MUSIC ^ THE PIANOFORTE. In one vol. Half bound, Ss, 

181. PAINTING POPULARLY EXPLAINED, including Fresco, 

Oil, Mosaic, Water Colour, Water-Glass, Tempera, Encaustic. Miniature. 
Paintina: on Ivor>', Vellum, Potter}', Enamel, Glass, &c. Witn Historical 
Skctcl)es of the Progress of the Art by Thomas John Guluck, assisted by 
ToiiN TiMUs, F.S.A. Fourth Edition, revised and enlarged, ss.t 

186. A GRAMMAR OF COLOURING, applied to Decorative 
Paintinff and the Arts. V>y George Field. New Edition, enlarged and 
adapted to the Use of the Ornamental Painter and Designer. By Ellis A. 
Davipson. With two now Coloured Diagrams, &c. is.J 

246. A DICTIONARY OF PAINTERS, AND HANDBOOK FQR 
PICTURE AMATEURS ; including Methods of Painting, Cleaning, Re- 
lining and Restoring, Schools of Painting, &c. With Notes on the Copyists 
and Imitators of each Master. By Philippe Daryl. 2s. 6d.t 

The % indicates thai these vols, may be had strongly bound at 6d. extra. 
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AGRICULTURE, GARDENING, ETC. 

131. MILLER'S, MERCHANTS, AND FARMER'S READY 
RECKONER. With approximate values of Millstones, Millwork, &c. xs. 

140. SOILS, MANURES, AND CROPS, (Vol. i. Outlines of 

Modern Farming.) By R. Scott Burn. Woodcuts, as. 

141. FARMING dr* FARMING ECONOMY, Notes, Historical and 

Practical, on. (Vol. 2. Outlines of Modern Farming.) By R. Scott Burn. 3s. 

142. STOCK; CATTLE, SHEEP, AND HORSES, (Vol. 3. 

Outlines of Modern Farming.) By R. Scott Burn. Woodcuts. 2s. 6d. 

145. DAIRY, PIGS, AND POULTRY, Management of the. By 

R. Scott Burn. With Notes on the Diseases of Stock. (Vol. 4. Outlines 
OF Modern Farming.) Woodcuts. 2s. 

146. UTILIZATION OF SEWAGE, IRRIGATION, AND 

RECLAMATION OF WASTE LAND. (Vol. <. Outunes of Modern 
Farming.) By R. Scott Burn. Woodcuts. 2s. od. 
•<i* Nos, X40-X-2-5-6, tn One Vol. ^handsomely half -bounds entitled " Outunes of 
Modern Farming." By Robert Scott Burn. Price 12s, 

177. FRUIT TREES, The Scientific and Profitable Culture of. From 
the French of Du Breuil. Revised by Geo. Glenny. 287 Woodcuts. 3s. 6d.t 

198. SHEEP; THE HISTORY, STRUCTURE, ECONOMY, AND 
DISEASES OF. By W. C. Spooner, M.R.V.C, 8cc. Fourth Editioc, 
enlarged, including Specimens of New and Improved Breeds. 3s. 6d.4: 

201. KITCHEN GARDENING MADE EASY, Showing how to 
prepare and lay out the ground, the best means of cultivating every known 
Vegetable and Herb, &c. By George M. F. Glenny. zs. 6d.t 

207. OUTLINES OF FARM MANAGEMENT, and the Organu 

zation of Farm Labour: Treating of the General Work of the Farm ; Field 
and Live Stock ; Details of Contract Work ; Specialities of Labour, Sec, &c. 
By Robert Scott Burn. 2s. 6d.T 

208. OUTLINES OF LANDED ESTATES MANAGEMENT: 

Treating of the Varieties of Lands, Methods of Farming, Farm Buildings, 
Irrigation, Drainage, 8cc. By R. ScoiT Burn. 2s. 6d.t 
*•* Nos. 207 6r* 208 tn One Vol., handsomely half-bound, entitled " Outlines of 
Landed Estates and Farm Management." By R. Scott Burn. Price 6s. 

209. THE TREE PLANTER AND PLANT PROPAGATOR. 

A Practical Manual on the Propagation of Forest Trees, Fruit Trees, 
Flowering Shrubs, Flowering Plants, &c. By Samuel Wood. 2s.t 

210. THE TREE PRUNER, A Practical Manual on the Pruning of 

Fruit Trees^ including also their Training and Renovation ; also the Pruning 
of Shrubs, Climbers, and Flowering Plants. By Samuel Wood. 2s.t 
%• Nos. 209 6^' 210 in One Vol., handsomely half-bound, entitled "The Tree 
Planter, Propagator, and Pruner." By Samuel Wood. Price ^s. 

218. THE HA Y AND STRA W MEASURER : Being New Tables 
for the Use of Auctioneers, Valuers, Farmers, Hay and Straw Dealers, &c., 
forming a complete Calculator and Ready-Reckoner, especially adapted to 
persons connected with Agriculture. Fourth Edition. By John Steele. 2s. 

222. SUBURBAN FARMING. The Laying-out and Cultivation of 
Farms^ adapted to the Produce of Milk, Butter, and Cheese, Eggs. Poultry, 
and Pigs. By Prof. John Donaldson and R. Scott Burn. 3s. 6a.t 

231. THE ART OF GRAFTING AND BUDDING. By Charles 

Baltet. With Illustrations. 2s. 6d.t [Just published. 

232. COTTAGE GARDENING ; or, Flowers, Fruits, and Vegetables 

for Small Gardens. By E. Hobday, xs. 6d. [Just Published. 

233. GARDEN RECEIPTS, Edited by Charles W. QuiN. is.6d. 

[Just Published. 

234. THE KITCHEN AND MARKET GARDEN, By Con- 

tributors to " The Garden." Compiled by C. W. Shaw, Editor of " Garden- 
ing Illustrated." 430 pp. 3s. t \yust published. 

The X indicates that these vols, may be had strongly bound at 6d, extra, 
7, STATIONERS* HALL COURT, LXTOGATE HILL, E.G. 



lO WEAUC'S RUDIMENTARY SERIKS. 

Agriculture, Gardening, etc., continued. 
239. DRAINING AND EMBANKING. A Practical Treatise, en- 
bod vinq: the most recent experience in the Application of Improved Ifetkdi 
By ]foHN Scott, late Professor of Agrricnlture and Raral JEconomy at & 
Royal A{;ricultural College, Cirencester. With 68 lUiutrations. »• fid. 

J \^. IRRIGA TION AND TVA TER SUPPL Y. A Treatise cm Wite 
Meadows, Sewage Irrigation, Warping, 8cc. ; on the Construction of W^ 
Ponds, and Rcscn'oirs ; and on Raising Water by Machinery for Agricii- 



turnl and Domestic Purposes. By Professor JOHM Scott. WithjAlInistn- 
tions. IS. 6d. l^^ust ^tihlishei. 

• . •" Xos. 239 nnd 2.\oform f>ari ^Scott's " Farm Enginekrino 1 bxt-Hooks." Tm \ 

followtnjir Volumes^ compUiing the Series^ are in acitvt pra^aratimt .^— 
I A KM Roads, Tenx-ks, and Gates. | Farm Buildings. 

.\i.-'U:culturalSi7kveyi\g,Leveli.ing,&c. I Field Tmpleurnts and MACHnm. 

Barn iMPLrMKNTs and Machines. 

ARITHMETIC, GEOMETRY, MATHEMATICS, 

ETC. 

32. MATHEMATICAL INSTRUMENTS, a Treatise on; in^drid 

their Construction and the Methods of Testing, AdjustineTf and Usinsr^m 

arc concisely Explained. ^ By T. F. Heather, M.A., of the Royal Muitavj 

Academy, Woolwich. Originsu Edition, in x vol., Illustrated, zs. 6d. 

'*t* In ordering the above^ be careful to say, " Original Edition " {JVo. 3a), fy dtsim- 

giitsh it front the Enlarged Edition in 3 vols. {Nos, X66-Q.70.) 

60. LAND AND ENGINEERING SURVEYING, a Treatise oa; 
with all the Modem Improvements. Arranged for the Use of , Schools ud 
Private Students ; also for Practical Land Surveyors and Sngineen. fif 
T. Bakkr, C.E. New l*'dition, revised by Edwaud Nugbnt, C.E". Dhs- 
trated with Plates and Diag^rams. 2s.t 
b\*. READY RECKONER FOR THE ADMEASUREMENT Of 
LAND. By Abraham Arman. New Edition, revised by C. Norrxs. 

\In ^reparaiiem. 
76. DESCRIPTIVE GEOMETRY, an Elementary Treatise on; 
with a Theory of Shadows and of Perspective, extracted from the Frendi of 
G. IMoNGB. To which is added, a description of the Principles and Practice 
of Isf>mctrical Projection ; the whole being intended as an introduction to tibe 
Application of Descriptive Geomotry^ to various branches of the Arts. By 
J. F. Heather, M.A. Illustrated with 14 Plates, as* 

178. PRACTICAL PLANE GEOMETRY: giving the Simplest 

Modes of Constructing Figures contained in one Plane and Geometrical Coa- 
struction of the Ground. By J. F. Heather, M.A. With 215 Woodcuts. t$. 

179. PROJECTION : Orthographic, Topographic, and Perspective. 

By J. F. Heather, M.A. [/» Preparaiitnu 

*,* The above three volumes will fonn a Cokvimtb. Elementary Coursb of 

^rATHKMATICAL DrAWI VG 

83. COMMERCIAL BOOK-KEEPING. With Commercial Phrases 

and Forms in English, French, Italian, and German. By Tames Haddox, 
M.A., Arithmetical Master of King's College School, Londcm. is. 6d. 

84. ARITHMETIC, a I^udimentary Treatise on : with full Explana- 

tions of its Theoretical Principles, and numerous Examples for Practice. Br 
Professor J. R. Young. Tenth Edition, corrected, is. 6d. 
84*. A Key to the above, containing Solutions in full to the Exercises, together 
with Comments, Explanations, and Improved Processes, for the Use of 
Tenchors and Unassisted [^earners. By J. R. Young, is. 6d. 

85. EQUA TIONAL ARITHMETIC, applied to Questions of Interest, 

85*. Annuities, Life Assurance, and General Commerce ; with various Tahles by 
which all Calculations may be greatlj' facilitated. By W. Hipsley. as. 

86. ALGEBRA, the Elements of. By James Haddon, M.A. 

With Appendix, containing miscellaneous Investigations, and a Collection 
of Problems in various parts of Algebra. 2S. 
86*. A Key and Companion to the above Book, forming an extensive repository of 
Solved Examples and Problems in Illustration of the various Expedients 
necessary in Algebraical Operations. By T- R- Young, is. 6d. 



yS^y Th't t indicates that these vols, niay be hnd strongly bound a t 6d. extrtt. 
LONDON: CROSBY LOCKWOOD AND CO., 
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WSALE'S rudimentary series. II 

Arithmetic, Geometry, Mathematics, etc., continued, 

88. EUCLID, The Elements of : with many additional Propositions 

89. and Explanatory Notes : to which is prefixed, an Introductory Essay on 
Logic. By Hknry Law, C.E. as. 6d4 

•»* Sold also separately y viz, :— ' 

88. Euclid, The First Three Books. By Hbnrt Law, C.E. is. 6d. " 

89. Euclid, Books 4, 5, 6, 11, 12. By Henry Law, C.E. is. 6d. 

90. ANALYTICAL GEOMETRY AND CONIC SECTIONS, 

"Rj Jambs Hann. 'A New Edition, re-written and enlarged by Professor 
J. R. Young. 2s. t 

91. PLANE TRIGONOMETRY, the Elements of. By James 

Hann, formerly Mathematical Master of King's College, London, is. 6d. 

92. SPHERICAL TRIGONOMETRY, the Elements of. By James 

Hann. Revised by Charles H. Dowlino, C.E. is. 
•#• Or with " The Elements of Plane Trigonometry" in One Volume^ 2s. 6d. 

93. MENSURATION AND MEASURING, for Students and Prac- 

tical Use. With the Mensuration and Levelling of Land for the Purposes of 
Modem Engineering. By T. Bakbr, C.E. New Edition, with Corrections 
and Additions by £. Nugent, C.E. Illustrated, is. 6d. 

102. INTEGRAL CALCULUS, Rudimentary Treatise on the. By 

Hombrsham Cox, B.A. Illustrated, is. 

103. INTEGRAL CALCULUS, Examples on the. By James Hann, 

late of King's College, London. Illustrated, is. 
loi. DIFFERENTIAL CALCULUS, Elements of the. By W. S. B. 
Woolhouse, F.R.A.S« &c. is. 6d. 

105. MNEMONICAL LESSONS. — Geouetky, Algebra, and 

Trigonometry, in Easy Mncmonical Lessons. By the Rev. Thobias 
Pbnyngton Kirkman, M.A. is. 6d. 

136. ARITHMETIC, Rudimentaiy, for the Use of Schools and Self- 

Instruction. By James Haddon, M.A. Revised by A. Arman. is. 6d. 

137. A Key to Haddon's Rudimentary Arithmetic. By A. Arman. is. 6d. 

168. DRAFTING AND MEASURING INSTRUMENTS. Includ- 

ing — I. Instruments employed in Geometrical and Mechanical Drawing, 
and in the Construction, Copying, and Measurement of Maps and Plans. 
II. Instruments used for the purposes of Accurate Measurement, and for 
Arithmetical Computations. By J. F. Heather, M.A., late of the Royal 
Military Academy Woolwich. Illustrated, is. 6d 

169. OPTICAL INSTRUMENTS. Including (more especiaUy) Tele- 

scopes, Microscopes, and Apparatus for producing copies of Maps and Plans 
by Photography. By J. F. Heather, M.A. Illustrated, is. od. 

170. SURVEYING AND ASTRONOMICAL INSTRUMENTS. 

Includinjg^ — I. Instruments Used for Determining the Geometrical Features 
of a portion of Ground. II. Instruments Employed in Astronomical Observa- 
tions. By T' F. Heather, M.A. Illustrated, is. 6d. 
%* Tke above three volumes form an enlargement of the Author's original work. 
" Mathematical Instruments: their Construction, Adjustment, Testing, and Use, 
the Thirteenth Edition of which is on sale, price is. 6d. {See No. 32 in the Series.) 

t6S.^ MATHEMATICAL INSTRUMENTS. By J. F. Heather, 

169. > M.A. Enlarged Edition, for the most part entirely re-written. The 3 Parts as 
lyo.y above, in One thick Volume. With numerous Illustrations. 4s. 6d.t 

158. THE SLIDE RULE, AND HOW TO USE IT; .containing 
full, easy, and simple Instructions to perform all Business Calculations with 
unexampled rapidity and accuracv. By Charles Hoare, C.E. With a 
Slide Rule in tuck of cover. 2s. 6a.t 

185. THE COMPLETE MEASURER ; the Measurement of Boards, 
Glass, &c. ; Unequal -sided. Square-sided, Octagonal-sided, Round Timber 
and Stone, and Standing Timber, 8cc. For the use of Timber-growers, 
Merchants, and Surveyors, Stonemasons, Architects, and others. By 
Richard Horton. Fourth Edition. 48. ; strongly bound in leather, «;s. 

196. THEORY OF COMPOUND INTEREST AND ANNUI- 
TIES ; with Tables of Logarithms for the more Difficult Computations of 

Interest, Discount, Annuities, &c. By Fi?DOR Thoman. 4s.t 

Be^ 'J he X indicates that these vols, may be had strongly bound at 6 d. extra, 
7, stationers' HALL COURT, LUDGATE HILL, E.G. 
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Arithmetic, Geometry, Mathemiatics, etc., continued, 

199. INTUITIVE CALCULATIONS; or, Easy and CompendioH 
Methods of Performing the various Arithmetical Operations reqnired ii 
Commercial and Business Transactions ; together witn Full £xplaiiadoiisal 
Decimals and Duodecimals, sereral TJsenil Tables, &c. By Dakih 
O'GoRMAN. Twenty-fifth Edition, corrected and enlaiiged by J. K. YoOB, 
formerly Professor of Mathematics in Belfast College, js.^ 

204. MATHEMATICAL T-^^Z-S^, for Trigonometrical, Astronomicil, 
and Nautical Calculations ; to which is prdSxed a Treatise on Logarithoi 
By Hrnry Law, C.E. Together with a Series of Tables for Kavieatioa 
and Nautical Astronomy. By J* R. Young, formerly Professor of ICaths* 
matics in Belfast College. New Edition. 3s. 6d.t 

221. MEASURES, WEIGHTS^ AND MONEYS OF ALL NA- 

TIONSf and an Analysis of the Christian, Hebrew, and Mahometu 
Calendars. By W. S. B. Woolhousb, F.R.A.S., F.S.S. Sixth Editios, 
carefully revised and enlarged. 2s.t 

227. MATHEMATICS AS APPLIED TO THE CONSTRUC- 
TIVE ARTS. Illustrating the yarioos processes of Mathematical Invest* 
fation, by means of Arithmetical and dinrple Algebraical Bgtiations and 
Practical Examples; also the Methods of^ Analysing Principles and De* 
ducing Rules and Formube, applicable to the Requirements of Pnctioe. 
By Fkancis Campiv, C.E., Author of "Materials and Constmction," ftc. 
Second Edition, revised and enlarged by the Autbor. y^X [,yutt fuhUdui. 



MISCELLANEOUS VOLUMES. 

36. A DICTIONARY OF TERMS used in ARCHITECTURE, 
BUILDING, ENGINEERING, MINING, METALLURGY, ARCHJE- 
OLOGY, the FINE ARTS, (ok, ByJoHNWBALB. Fifth Edition. Revised 




50. THE 

VICES. By David Gibbons. Third Edition, enlarged. \%.X 
112. MANUAL OF DOMESTIC MEDICINE. By R. GooDiNG, 
B.A., M.D. Intended as a Family Guide in all Cases of Accident and 

Emergency. Third Edition. 2s.± 

112*. MANAGEMENT OF HEALTH A Manual of Home and 

Personal Hygiene. By the Rev. James Baird, B.A. is. 
150. LOGIC, Pure and Applied. By S. H. Emmens. is. 6d. 

153. SELECTIONS FROM LOCKE'S ESSAYS ON THE 

HUMAN UNDERSTANDING. With Notes by S. H. Emmbns. %%, 

154. GENERAL HINTS TO EMIGRANTS, Containing Notices 

of the various Fields for Emigration. With Hints on Prq>aration for 
Emigrating, Outfits, 8cc., &c. With Directions and Recipes useful to tbs 
Emigrant. With a Map of the World. 2s. 

157. THE EMIGRANTS GUIDE TO NATAL. By Robert 
James Mann, F.R.A.S., F.M.S. Second Edition, carefully corrected to 
the present Date. Map. 2S. 




194. THE HOUSE MANAGER: Being a Guide to Housekeeping. 
Practical Cookery, Pickling and Preserving, Household Work. Dairy 
Management, the Table and Dessert, Cellarage of Wines, Home-brewing 
and Wine-making-, the Boudoir and Dressing-room, Travelling, Stable 
Eronomy, Garden- ng Operations, 8cc. By An Old Housekkkper. 3$. 6d.t 

194. HOUSE BOOK {The). Comprising :— I. The House Manager. 
112. By an Old Housekeeper. II. Domestic Medicine. By Ralph Goodimg^ 

o^" M.D. III. Management of Health. By Jambs Baird. In One Vol., 

^ strongly half-bound. 6s. 
112*. 



The X indicates that these vols, may be had strongly bound at 6d. extra, 
LONDON : CROSBY LOCKWOOD AND CO.. 



WEALE^S EDUCATIONAL AND CLASSICAL SERIES. I3 

EDUCATION AL AND CLASS ICAL SEBIES. 

HISTORY. 

I. England, Outlines of the History of; more especially with 

reference to the Origin and Progress of the English Constitution. By 
William Douglas Hamilton, F.S.A.. of Her Majesty's Public Record 
Office. 4th Edition, revised. 5s. ; cloth boards, 6i. 

5. Greece, Outlines of the History of; in connection with the 

Rise of the Arts and Civilization in Europe. By W. ,Douglas Hamilton, 
of University College, London, and Edward Lbvibn, MJV., of BallioS 
College, Oxford, as. 6d. ; cloth boards, 38. 6d. 

7. Rome, Outlines of the History of: from the Earliest Period 

to the Christian Era and the Commencement of the Decline of the Empire. 
By Edward Lbvibn, of Balliol College, Oxford. Map, 2s. 6d. ; cl.bds. 3s. 6d. 

9. Chronology of History, Art, Literature, and Progress, 

from the Creation oi the World to the Conclusion of the Franco-Crerman War. 
The Continuation by W. D. EUmilton, F.S.A. 3s. ; cloth boards, 3s. 6d. 

50. Dates and Events in English History, for the use of 

Candidates in Public and Private Examinations. By the Rev. E. Rand. is. 

ENGLISH LANGUAGE AND MISCELLANEOUS. 

11. Grammar of the English Tongue, Spoken and Written. 

With an Introduction to the Study of Comparative Philology. By Hydb 
Clarkb, D.CL. Fourth Edition, xs. 6d. 
II*. Philology s Handbook of the Comparative Philology of English, 
Anglo-Saxon, Frisian, Flemish or Dutch, Xow or Piatt Dutch, High Dutch 
or German, Danish, Swedish, Icelandic, Latin, Italian, French, Spanish, and 
Portuguese Tongues. By Hydb Clarke, D.C.L. xs. 

12. Dictionary of the English Language, as Spoken and 

Written. Containing above xoo,ooo Words. By .Hydb Clarkb, D.CL. 
3s. 6d. ; cloth boards, 4s. 6d. ; complete with the Grammar, cloth bos., 5s. 6d. 

48. Composition and Punctuation, familiarly Explained for 

those who have neglected the .Study of Grammar. By Justin Brbnan. 
X7th Edition, zs. 6d. 

49. Derivative Spelling-Book: Griving the Origin of Every Word 

from the Greek, Latin, Saxon, German, Teutonic, Dutch, French, Si>ani8h, 
and other Languages ; with their present Acceptation and Pronunciation. 
By J. RowBOTHAM, F.R A.S. Improved Edition, xs. 6d. 

51. The Art of Extempore Speaking : Hints for the Pulpit, the 

Senate, and the Bar. By M. Bautain, Vicar-General and Professor at the 
Sorbonne. TranslatedfromtheFrendi. 7th Edition, carefully corrected. 2s.6d. 

52. Mining and Quarrying, -with the Sciences connected there- 

with. First Book of, for Schools. By J. H. Collins, F.G.S., Lecturer to 
the Miners' Association of Cornwall and Devon, xs. 

53. Places and Facts in Political and Physical Geography, 

for Candidates in Examinations. By the Rev. Edoar Rand, B.A. xs. 
5^> Analytical Chemistry, Qualitative and Quantitative, a Course 
of. To which is prefixed, a BriefTreatise upon Modem Chemical Nomencla- 
ture and Notation. By Wm. W. Pink and Georgb E. Wbbstbr. 28. 

THE SCHOOL MANAGERS' SERIES OF READING 

BOOKS, 

Adapted to the Requirements of the New Code. Edited by the Rev. A. R. Grant, 
Rector of Uitcham, and Honorary Canon of Ely; formerly HJii. Inspector 
of Schools. 

Introductory Primbr, 3</. 

t. d. 
Fourth Standard Z • • x 2 
Fifth „ • • . x 6 

- _ _ Sixth „ . , . x 6 

Lbssons from the JiiBLB. Part I. Old Testament, xs. 
I<BSSONS FROM THE BiBLB. Part II. Now Testament^ to which is added 
The Geography of tub Biblb, for very young' Children. By Rev. C. 
Thornton Forstbr. is. 2d. %* Or theTwoFarts in One Volume, as. 



s, d. 

First Standard . .06 
Second „ ..0x0 

Third „ . . x o 



7. STATIONBRS' HALL COURT, LUDGATE HILL, B.C, 
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FRENCH. 

24. French Grammar. With Complete and Concise Rules on tfe ' 

Genders of French Nouns. B^ G. L. Strauss, Ph.D. is. 6d. 

25. French-English Dictionary. Commisinga largeniimberoi 

New Terms used in Enffineering, Mining, &c. By Alfrbd £z.wbs. xi 6d. 

26. English-French Dictionary. By Alfred £lwes. 2^ 
25,26. French Dictionary (as above). Complete, in OneVoL, 3s.; 

cloth boards, 3s. 6d. *«* Or with the Grammar, cloth boanls, 4s. 6d. 

47. French and English Phrase Book 3 containing Intro- 
ductory Lessons, with Translations, several Vocabularies of "Worw a Col* 
lection of suitable Phrases, and Easy Familiar Dialogiiet. zs. 6d. ' 

GERMAN. 

39. German Grammar. Adapted for English Stn^rnts, fiom 

Heyse's Theoretical and Practical Grammar, by Dr. G. L. Strauss, is. 

40. German Reader : A Series of Extracts, carefully culled 60m tbe 

most approved Authors of Germany; with Notes, Philological and Ex- 
planatory. By G. L. Strauss, Ph.D. is. 

41-43. German Triglot Dictionary. By Nicholas Esterhazy 

S. A. Hamilton. In Three Parts. Part I. German -Fremch-Sn^Ai 
Part II. English-German-French. Part III. French-Gemiaii-EnSiS! 
3s., or cloth boards, 4s. 

41-43 Gemoian Triglot Dictionary (as above), together with German 

Sc 39. Grammar (No. 39), in One Volume, cloth boards, 5s. 

ITALIAN. 

27. Italian Grammar, arranged in Twenty Lessons, with a Comse 

of Exercises. By Alfred Elwes. is. 6d. 

28. Italian Triglot Dictionary, wherein the Grenders of all the 

Italian and French Nouns are carefully noted down. By Amao Elwis. 

Vol. X. Italian-English-French, ss. 6d. 

30. Italian Triglot Dictionary. By A. Elwbs. Vol 2. 

English-French-Italian. as. 6d. 

32. Italian Triglot Dictionary. By Alfred Elwss. \6L 3. 

French-Italian-English. 2s. 6d. 

28,30, Italian Triglot Dictionary (as above). In One V<d., 7s. 6d. 

3a. Cloth boards. 

SPANISH AND PORTUGUESE. 

34. Spanish Grammiar, in a Simple and Practical Form. With 

a Course of Exercises. By Alfred Elwbs. xs. 6d. 

35. Spanish-English and English-Spanish Dictionary. 

Including a large number of Technical Terms used in Minine, Engineering^, Ac., 



I 



with the proper Accents and the Gender of every Noun. By Alfrxd BLwbs. 
4s. ; cloth boards, 5s. \* Or with the Grammar, cloth boards, 6s. 

55. Portuguese Grammar, in a Simple and Practical Form. 

With a Course of Exercises. By Alfred Elwbs. is. 6d. 

56. Portuguese-English and English-Portuguese Dic- 

tionary, with the Genders of each Noua. By Alfred Elwes. 

. * \Tn ike press. 

HEBREW. 

46*. Hebrew Grammiar. By Dr. Bresslau. is. 6d. 
44. Hebrew and English Dictionary, Biblical and Rabbinical ; 
containing tlie Hebrew and Chaldee Roots of the Old Testament Post- 
Rabbinical "Writings. By Dr. Bresslau. 6s. 

46. English and Hebrew Dictionary. By Dr. Bresslau. 3s. 
44,46. Hebrew Dictionary (as above), in Two Vols., complete, with 

46*. the Grammar, cloth boards, xas. 

LONDON : CRO.<?BY LOCKWOOD AND CO., 
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LATIN, 

19. Latin Gramxaar. Containing the Inflections and Elementary 

Principles of Translation and Construction. By the Rev. Thomas Goodwin, 
M.A., Head Master of the Greenwich Proprietary School, is. 

20. Latin-EngUsh Dictionary. By the Rev. Thomas Goodwin, 
23. English-Latin Dictionary; together with an Appendix of 

French and Italian Words which have their origin from the Latin. By the 
Rev. Thomas Goodwin, M.A. is. 6d. 
20,22. Latin Dictionary (as above). Complete m One Vol., 3s. t<\. ; 
cloth boards, 4s. 6d. \* Or with the Grammar, cloth boards, 5s. 6d. 

LATIN CLASSICS. With Explanatory Notes in EngUsh. 

1. Latin Delectus. Containing Extracts from Classical Authors, 

with Genealogical Vocabularies and Explanatory Notes, by H. Youkg. is. 64 

2. Gaesaris Commentarii deBello Gallico. Notes, and a Geographical 

Register for the Use of Schools, by H. Young. 2s. 

3. Cornelius Nepos. With Notes. By H. Young, is. 

4. Virgilll Maronis Bucolica et Georgica. With Notes on the Buco- 

lics by W. RusHTON, M.A., and on the Georgics by H. Youno. is. 6d. 

5. Virgilll Maronis JEneis. With Notes, Critical and Explanatory, 

by H. Young. New Edition, revised and improved. With copious Addi- 
tional Notes by Rev. T. H. L.Leary, D.C.L.,fonnerIy Scholar of Brasenose 
College, Oxford. 3s. 
5» ' Part 1. Books i.— vi., is. 61. 

5** — — — Part a. Books vii. — ^xii., 2s. 

6. Horace; Odes, Epode, and Carmen Sseculare. Notes by H. 

Young, is. 6d. • 

7. Horace ; Satires, Epistles, and Ars Poetica. Notes by W. Brown- 

RiGG SatiTH, M.A., F.R.G.S. is. 6d. 

8. Sallustii Crispi Catalina et Bellum Tugurthinnm. Notes, Critical 

and Explanatory, by W. M. Donnb, B.A., frin. Coll., Cam. is. 6d. 

9. Terentii Andria et Heautontimonimenos. With Notes, Critical 

and Explanatory, by the Rev. Jambs Davibs, M.A. is. 6d. 

10. Terentii Adelphi, Hecyra, Phormio. Edited, with Notes, Critical 

and Explanatory, by the Rev. Jambs Davibs, M.A. 2s. 

11. Terentii Eunuchus, Comoedia. Notes, by Rev. J. Dayiss, M.A. 

IS. 6d. 

12. Ciceronis Oratio pro Sexto Roscio Amerino. Edited, with an 

Introduction, Analysis, and Notes, Explanatory and Critical, by the Rev. 
Jamv Davibs, M.A. is. 6d. 

13. Ciceronis Orationes in Catilinam, Verrem, et i)ro Archia. 

With Introduction, Analysis, and Notes, Explanatory and Critical, by Rev. 
T. H. L. Lbary, D.C.L. formerly Scholar of Brasenose College, Oxford. 
IS. 6d. 

14. Ciceronis Cato Major, Lselius, Brutus, sive de Senectute, de Ami- 

citia, de Claris Oratonbus Dialogi. With Notes by W. Brownrigo Smith, 
M.A., F.R.G.S. 2S. 

16. Livy s History of Rome. Notes by H. Younq and W. B. Smith, 

M.A. Part i. Books i., ii., is. 6d. 

16*. — - Part 2. Books iii., iv., v., is. 6d. 

17. part 3. Books xxi., xxii., is. 6d. 

19. Latin Verse Selections, from Catullus, Tibullus, Fropertius, 

and Ovid. Notes by W. B. Donne, M.A., Trinity College, Cambridge. 2s. 

20. Latin Prose Selections, from Yarro, Columella, Vitruvius, 

Soneca, Quintilian, Florus, Velleius Paterculus, Valerius Mazimus Sueto- 
nius, Apuleius, &c. Notes by W. B. Donnb, M.A. 2S. 

21. Juvenalis Satirae. With Prolegomena and Notes by T. H. S. 

EscoTT, B.A., Lecturer on Logic at King's College, London, as. 

7, STATIONERS^ HALL COURT, LUDOATE HILL^ IS^xC 
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Tub Odyssby: Parti. Books i. to vi., zs. 6d 
Part 2. Books vii. to xii., zs. 6d. 



GREEK. 

14. Greek Grammar, in accordance with the Principles and My 
logical Researches of the moat eminent Scholars of onr own day, BjEat 
Claudb Hamilton, is. 6d. 

15,17. Greek Lexicon. Containing all the Words in General Use^ iHi 

their Signifacations, Inflections, and Doubtful Qnantitie«. ByHnnxL 
Hamilton. Vol. i. Greek-English, as. 6d. ; VoL a. Bnsliali-Gieek, m. "^ 
the Two Vols, in One, 4s. 6d. ; cloth boards, ^ 

14,15. Greek Lexicon (as above). Complete, with the GsA]iMAX.i 

17. One Vol., cloth boards, 6s. , 

GREEK CLASSICS. With Explanatory Notes in English. 
I. Greek Delectus. Containing Extracts from Classical AnduB; 

with Genealogical Vocabularies and Explanatory Notes, by H. Yoima Net 
Edition, with an improved and enlarged supplementary VdcmbiilArv hv ftm 
Hutchison, M.A., of the High Sch5)l, Glisgow. «/6d/^^^' ^^ 
2, 3. Xenophon's Anabasis ; or, The Retreat of the Ten Thoasni 
Notes and a Geographical Register, by H. YouNO. Part z. Boob L ton. 
IS. Part 2. Books iv. to vii., is. 

4. Lucian's Select Dialogues. The Text carefoUy revised vift 

Grammatical and Explanatory Notes, by H. Young, zs. 6a» ' 

5-12. Homer, The Works of. According to the Text of BABUiiLin 
With Notes, Critical and Explanatory^ drawn from the best and Istal 
Authorities, with Preliminary Observations and Appendices, by T H. L 
Lbary, M.A., D.C.L. ' ' 

Thb Iliad: Part x. Books i. to^.j is.6d. Part 3. Books xiii. to xviii b.61 
Fart 2. Books vii. to xii., is. 6d. Part 4. Books xiz. to xziv.*'is. fi 

Part 3. Books ziii. to zvui'zs.6i 
Part 4. Books xix. to xm» ad 
Hymns, ss. 

13. Plato's Dialogues -. The Apology of Socrates, the Crito, anl 
the Phxdo. From the Text of C. F. Hermann. Edited ^th Notes, Ciitkil 
and Explanatory, by the Rev. Jambs Davibs, M.A. as. 
14-17. Herodotus, The History of, chiefly after the Text of Gaisfoih 
With Preliminary Observations and Appendices, and Notes. Critical td 
Explanatory, by T. H. L. Lbary, M.A., D.C.L. 

Part I. Books i.^ ii. (The Clio and Euterpe), 2S. 

Part 2. Books iii., iv. (The Thalia and Melpomene), ss. 

Part 3. Books v.-vii. (The Terpsichore, Erato, and Polymnia) ss. 

Part 4. Books viii., ix. (The Urania and Calliope) and Index, 'is. 61. 

18. Sophocles: CEdipus Tyrannus. Notes by H, Young, is. 

20. Sophocles: Antigone. From the Text of Dindorf. NotOi 

Critical and Explanatory, by the Rev. John Milnbr, B.A. 2s. 

23. Euripides : Hecuba and Medea. Chiefly from the Text of Dffl- 

DORF. With Notes, Critical and Explanatory, by W. Brownrigo Smits, 

M.A., F.R.G.S. IS. 6d. 
26. Euripides : Alcestis. Chiefly from the Text of Dindorf. VTiA 

Notes, Critical and Explanatoiy) by John Milnbr, B.A. is. 6d. 
30. -^schylus : Prometheus Vmctus : The Prometheus Bound. Rom 

the Text of Dindorf. Edited, with English Notes, Critical and B:q>lanatoi7, 

by the Rev. Jambs Davibs, M.A. is. 

32. -^schylus : Septem Contra Thebes : The Seven against Thebes. 
From the Text of Dindorf. Edited, with English Notes, Critical and Ex- 
planatory, by the Rev. Jambs Davibs, M.A. is. 

40. Aristophanes : Achamians. Chiefly from the Text of C. H. 

Wbise. With Notes, by C. S. T. Townshend, M.A. is. 6d. 

41. Thucydides ; History of the Peloponnesian War. Notes by H. 

Young. Book i. is. 

42. Xenophon's Panegyric on Agesllaus. Notes and Intro- 
duction by Ll. F. W. Tewitt. is. 6d. 

43. Demosthenes. The Oration on the Crown and the Philippics. 
With English Notes. By Rev. T. H. L. Lbary, D.C.L., formerly Scholar d 
Brasenose Coll ege, Oxford, is. 6d. 
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Humberts Work on Water-Supply. 

A COMPREHENSIVE TREATISE on the WATER-SUPPLY 
of CITIES and TOWNS. By William Humber, A.-M. Inst. 
C.E., and M. Inst. M.E. Illustrated with 50 Double Plates, 
I Single Plate, Coloured Frontispiece, and upwards of 250 Wood- 
cuts, and containing 400 pages of Text. Imp. 4to, 6/. ds. elegantly 
and substantially half-bound in morocco. 



I. Historical Sketch of some of the 
means that have been adopted for the 
Supply of Water to Cities and Towns. — 
II. Water and the Foreign Matter usually 
associated with it. — III. Rainfall and 
Evaporation. — IV. Springs and the water- 
bearing formations of various districts. — 
V. Measurement and Estimation of the 
Flow of Water.— VI. On the Selection of 
the Source of Supply. — ^VII. Wells. — 



List of Contents : — 

Machinery. — XII. Conduits. — XIII. Dis- 
tribution of Water. — XIV. Meters, Ser- 
vice Pipes, and House Fittings. — XV. The 
Law and Economy of Water Works.— 
XVI. Constant and Intermittent Supply. 
— XVIL Description of Plates. — Appen- 
dices, living Tables of Rates of Supply, 
Velocities, &c. &c., together with Specifi- 
cations of several Works illustrated, among 
which will be found : — Aberdeen, Rideford, 
Canterbury, Dundee, Halifax, Lambeth, 
Rotherham, Dublin, and others. 



supply 

VI I L Reservoirs. — IX. The Purification 

of Water.— X. Pumps. — XL Pumping 

" The most systematic and valuable work upon water supply hitherto produced in 
English, or in any other language .... Mr. Humber's work is characterised almost 
throughout by an exhaustiveness much more distinctive of French and German than 
of English technical treaiti&cs,"-~£ftgimer, 

HumbcT^s Work on Bridge Constrtiction. 

A COMPLETE and PRACTICAL TREATISE on CAST and 
WROUGHT-IRON BRIDGE CONSTRUCTION, faicluding 
Iron Foundations. In Three Parts — Theoretical, Practical, and 
Descriptive. By William Humber, A. -M. Inst C. E., and M. Inst, 
M.E. Third Edition, with 115 Double Plates. In 2 vols. imp. 4to, 
6/. i6f. 6</. half-bound in morocco. 

** A book — and particularly a large and costly treatise like Mr. Humber'sy which 
has reached its third edition may certainly be said to have establislied its own 
reputation. " — Engineering. 
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Humberts Modem Engineering. 

A RECORD of the PROGRESS of MODERN ENGINEER- 
ING. First Series. Comprising Civil, Mechanical, Marine, Hj* 
draulic, Railway, Bridge, and other Engineering Wozksy &c ^ I 
William H umber, A.-M. Inst C.E., &c. Imp. 410, witt 
36 Double Plates, drawn to a large scale, and Portrait (^Joli 
llawkshaw, C.E., F.R.S., &c, and descriptive Letter-press, Sped I 
fications, &c. 3/. 31*. half morocco. 

List of the Plates and Diagrams, 



Victoria Station and Roof, L. B. & S. 
C. R. ^8 plates}; Southport Pier (2 plates); 
Victoria Station and Roof, L. C. & D. and 



G. W. R. (6 plates) ; Roof of Cremome 

Bridge 
Roof of Station, Dutch Rhenish Rail (si 



Music Hall ; bridge over G. N. Railway ; 



lates) 



pia 
Lo: 



uxgra 
; Bri 



dge over the Thames, Wc« 
ndon Extension Railway (^ plata);A^ 
mour Plates : Suspension Bnd^Tuaa 
(4 plates) : The Allen Engine rSuqieoai 
Bridge, Avon (3 plates) ; Undersrooil 
Railway (3 plates). 



HUMBERTS RECORD OF MODERN ENGINEERING. Second 
Series. Imp. 4to, with 36 Double Plates, Portrait of Robert Ste- 
phenson, C.E., &C., and descriptive Letterpress, Specification^ 
&c 3/. 3^. half morocco. 

List of the Plates and Diagrams. 



Birkenhead Docks, Low Water Basin 
(isolates); Charing Cross Station Roof, 
C. C. Railway (3 plates) ; Digswell Via- 
duct. G. N. Railway ; Robbery Wood 
Viaduct, G. N. Railway ; Iron Permanent 
Way ; Clydach Viaduct, Merthyr, Tre- 
degar, and Abergavenny Railway ; £bbw 



Viaduct, Merthyr, Tredegar, and KofSp 
venny Railway ; CoIIeee Wood ViadiKt, 
Cornwall Railway ; Dublin Winter Fiboe 
Roof (3 plates) ; Bridge over theThameik 
L. C. and D. Railway (6 plates) ; Albert 
Harbour, Greenock (4 plates). 



HUMBERTS RECORD OF MODERN ENGINEERING. Third 
Series. Imp. 4to, with 40 Double Plates, Portrait of J. R. M^Cleaa, 
Esq., late Pres. Inst. C.E., and descriptive Letterpress, Specifica- 
tions, &c. 3/. 3^. half morocco. 

List of the Plates and Diagrams. 



Main^ Drainage, Metropolis.— 
i^orth Side. — Map showing Interception 
of Sewers ; Middle Level Sewer (2 plates) ; 
Outfall Sewer, Bridge over River Lea (3 
plates); Outfall Sewer, Bridge over Marsn 
Lane, North Woolwich Railway, and Bow 
and Barkine Railway Junction ; Outfall 
Sewer, Bridge over Bow and Barking 
Railway (3 plates); Outfall Sewer, Bridge 
over East London Waterworks* Feeder 
(2 plates) ; Outfall Sewer, Reservoir (2 
plates) ; Outfall Sewer, Tumbling Bay 
and Outlet ; Outfall Sewer, Penstocks. 
South Side. — Outfall Sewer, Bermondscy 



Branch (2 plates) ; Outfall Sewer, Restf- 
voir and Outlet (4 plates) ; Outfall Sewer, 
Filth Hoist; Sections of Sewers (Nortk 
and South Sides). 

Thames Embankment. — Sectioo of 
River Wall ; Steamboat Pier, Westminster 
(2 plates) ; Landing Stairs between Gut- 
ring Cross and Waterloo Bridges ; Yoik 
Gate (2 plates) ; Overflow and Oud^ at 
Savoy Street Sewer (3 plates) ; Steamboat 
Pier, Waterloo Bridge (3 plates) ; Juiu> 
tioii of Sewers, Plans and Sections ; Gullies, 
Plans and Sections ; Rolling Stock ; Gra- 
nite and Iron Forts. 



IIUMBER'S RECORD OF MODERN ENGINEERING. Fourth 
Series. Imp. 4to, with 36 Double Plates, Portrait of John Fowler, 
Esq., late Pres. Inst. C.E., and descriptive Letterpress, Specifica- 
tions, &c. 3/. 3^. half morocco. 

List of the Plates and Diagrams. 



Abbey Mills Pumping Station, Main 
Drainage, Metropolis (4 plates) ; Barrow 
Docks (5 plates) ; Manquis Viaduct, San- 
tiago and Valparaiso Railway (2 plates) ; 
Adam's Locomotive, St. Helen's Canal 
Railway (2 plates) ; Cannon Street Station 
Roof, Channg Cross Railway (3 platen) ; 
Road Bridc^e over the River Aloka (2 
platts} Telegraphic Apparatus for Meso- 



potanua ; Viaduct over the River Wye, 
Midland Railway (3 plates); St, German's 
Viaduct, Cornwall Railway (2 plates^: 
Wrought-Iron Cylinder for Diving Bell; 
Millwall Docks (6 plates) ; Milroy's Patent 
I'.xcavator, Metropolitan District Railway 
(6 plates) ; Harbours, Ports, and Break- 
waters (3 plates). 
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Strains in Iron Frameworks^ &c, 

GRAPHIC AND ANALYTIC STATICS IN THEORY AND 
COMPARISON. Their Practical Application to the Treatment 
of Stresses in Roofs, Solid Girders, Lattice, Bowstring and Sus- 
pension Bridges, Braced Iron Arches and Piers, and other Frame- 
works. To which is added a Chapter on Wind Pressures. B} 
R. Hudson Graham, C.E. Containing Diagrams and Plates to 
scale, with numerous Examples, many taken from existing Struc- 
tures. Specially arranged for Class-work in Colleges and Univer- 
sities. Demy 8vo. \_Nearly ready. 

Strength of Girders, 

GRAPHIC TABLE for FACILITATING the COMPUTA- 
TION of the WEIGHTS of WROUGHT-IRON and STEEL 
GIRDERS, &c., for Parliamentary and other Estimates. By 
J. H. Watson Buck, M. Inst. C. E., Assistant Engineer London 
and North-Westem Railway. On a large Sheet, in Strong Card- 
board Tube, 25. 6d. \Jn5t published. 

Strains ^FormuUe & Diagrams for Calculation of 

A HANDY BOOK for the CALCULATION of STRAINS 
in GIRDERS and SIMILAR STRUCTURES, and their 
STRENGTH ; consisting of Formulaeand Corresponding Diagrams^ 
with numerous Details for Practical Application, &c. By William 
Humber, A.-M. Inst C.E., &c. Third Edition. Cr. 8vo, yj. dd, cL 

Strains. 

THE STRAINS ON STRUCTURES OF IRONWORK; 

with Practical Remarks on Iron Construction. By F. W. Sheilds, 

M. Inst. C.E. Second Edition, with 5 Plates. Royal 8vo, 5^. doth. 

**The student cannot find a better book on this subject thanMr.Sheilds'." — Engineer, 

Barlow on the Strength of Materials, enlarged. 

A TREATISE ON THE STRENGTH OF MATERIALS, 
with Rules for application in Architecture, the Construction of 
Suspension Bridges, Railways, &c. By Peter Barlow, F.R.S. 
Revised by his Sons, P. W. and W. H. Barlow. Edited by 
W. Humber, A-M. Inst. C.E. 8vo, i&r. cloth. 

** The standard treatise upon this particular subject." — Engineer. 

Strength of Cast Iron^ &c. 

A PRACTICAL ESSAY on the STRENGTH of CAST IRON 
and OTHER METALS. By T. Tredgold, C.E. 5th Edition. 
To which are added, Experimental Researches on the Strength, 
&c., of Cast Iron. By E. Hodgkinson, F.R.S, 8vo, I2j. cloth. 
*^* Hodgkinson's Researches, separate, price 6j. 

Hydraulics. 

HYDRAULIC TABLES, CO-EFFICIENTS, and FORMULiE 
for finding the Discharge of Water from Orifices, Notches, Weirs, 
Pipes, and Rivers. With New Formulae, Tables, and General 
Information on Rain-fall, Catchment- Basins, Drainage, Sewerage, 
and Water Supply. By J. Neville, C.E., M.R.LA. Third 
Edition, Revised and Enlarged. Crown 8vo, 14^, cloth. 

B 2 
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Hydraulics, 

HYDRAULIC MANUAL. Consisting of Working Tables and 
Explanatory Text. Intended as a Guide in Hydraulic Calculations 
and Field Operations. By Lowis D'A. Jackson. Fourth 
Edition. Rewritten and Enlarged. Large Crown 8vo., idr. cloth. 

River Engineering. 

RIVER BARS : The Causes of their Formation, and their Treat- 
ment by * Induced Tidal Scour,' with a Description of the Succ^sfiil 
Reduction by this Method of the Bar at Dublin. By I. J. Mann, 
Assis. Eng. to the Dublin Port and Docks Board. Rl. 8vo. 7j. 6</. cL 

Levelling. 

A TREATISE on the PRINCIPLES and PRACTICE of 
LEVELLING ; showing its Application to Purposes of Railway 
and Civil Engineering, in the Construction of Roads ; with MZi 
Telford's Rules for the same. By Frederick W. Sikms, 
F.G.S., M. Inst. C.E. Sixth Edition, very carefully revised, with 
the addition of Mr. Law's Practical Examples for Setting oitt 
Railway Curves, and Mr, Trautwine's Field Practice of Laying 
out Circular Curves. With 7 Plates and nimierous Woodcuts. Svo, 
&f. dd. cloth. %* Trautwine on Curves, sepaiate, 5/. 

Practical Tunnelling. 

PRACTICAL TUNNELLING: Explaining in detail the Settii^ 
out of the Works, Shaft-smking and Heading-Driving, Ranging 
the Lines and Levelling under Ground, Sub-Excavating, Timbenng; 
and the Construction of the Brickwork of Tunnels with the amount 
of labour required for, and the Cost of, the various portions of the 
work. By F. W. Simms, M. Inst. C.E. Third Edition, Revised 
and Extended. By D. Kinnear Clark, M.I. C.E. Imp. 8vo, 
with 21 Folding Plates and numerous Wood Engravings, 30 j. cloth. 

Steam. 

STEAM AND THE STEAM ENGINE, Stationary and Port- 
able. Being an Extension of Sewell's Treatise on Steam. By D. 
Kinnear Clark, M.I. C.E. Second Edition. i2mOy 4^. cloth. 

Civil and Hydraulic Engineering. 

CIVIL ENGINEERING. By Henry Law, M. Inst C.E. 
Including a Treatise on Hydraulic Engineering, by George R. 
BuRNELL,M.I.C.E. Sixth Edition, Revised, with large additions, 
by D. Kinnear Clark, M. Inst. C.E. "js, 6d., cloth. 

GaS'L ighting. 

COMMON SENSE FOR GAS-USERS : a Catechism of Gas- 
Lighting for Householders, Gasfitters, Millowners, Architects, 
Engineers, &c. By R. Wilson, C.E. 2nd Edition. Cr. 8vo, 2j. 6^/. 

Earthwork. 

EARTHWORK TABLES, showing the Contents in Cube Yards 
of Embankments, Cuttings, &c., of Heights or Depths up to an 
average of 80 feet. By Joseph Broadbent, C.E., ard Francis 
Cam tin, C K. Cr. 8vo, obiong, 5^. cloth. 



PUBLISHED BY CROSBY LOCKWOOD & CO. 



Tramways and their Working. 

TRAMWAYS : THEIR CONSTRUCTION and WORKING. 

Embracing a Comprehensive History of the System, with an 
Exhaustive Analysis of the various modes of Traction, including 
Horse-power, Steam, Heated Water, and Compressed Air ; a 
Description of the Varieties of Rolling Stock, and Ample Details 
of Cost and Working Expenses With 125 Wood Engravings 
and 13 Folding Plates. Also a Supplementary Volume : 
recording the Progress recently made in the Design and Construc- 
tion of Tramways, and in the Means of Locomotion by Mechanical 
Power. By D. Kinnear Clark, M. Inst C. E., Author of 
"Railway Machinery," ** Railway Locomotives," &c. With 76 
Wood Engravings. 2 vols. Large Crown 8vo, 30J. cloth, 
" All interested in tramways must refer to it, as all railway engineers have turned 

to the author's work * Railway Machinery.'*' — The Engineer. 
" The work is based on former tramway experience, and is specially valuable in 

these days of rapid change and progress." — Engineering. 

Steam Engine. 

TEXT-BOOK ON THE STEAM ENGINE. By T. M. 
GOODEVE, M.A., Barrister-at-Law, Author of **The Principles 
of Mechanics,'* **The Elements of Mechanism," &c. Fourth 
Edition. With numerous Illustrations. Crown 8vo, dr. cloth. 
" Mr. Goodeve's text-book is a work of which every young engineer should pos- 
sess himself." — Mining yourmU, 

Steam. 

THE SAFE USE OF STEAM : containing Rules for Unpro- 
fessionsd Steam Users. By an Engineer. 4th Edition. Sewed, 6^. 
" If steam-users would but learn this little book by heart, boiler explosions would 
become sensations by their ntxi\.y J* "-English Mechanic, 

Smithing and Farriery. 

THE SMITHY AND FORGE. A Rudimentary Treatise, 
including Instructions in the Farrier's Art, and a Chapter on 
Coach- Smithing. By W. J. E. Crane. 3^. cloth. 

Mechanical Engineering. 

DETAILS OF MACHINERY : Comprising Instructions for the 
Execution of various Works in Iron, in the Fitting-Shop, Foundry, 
and Boiler- Yard. By Francis Camfin, C.E. is, 6d. cloth. 

Mechanical Engineering. 

MECHANICAL ENGINEERING: Comprising Metallurgy, 
Moulding, Casting, Forging, Tools, Workshop Machinery, Manu- 
facture of the Steam Engine, &c. By F. Campin, C.E. 3}. cloth. 

Works of Construction. 

MATERIALS AND CONSTRUCTION : a Theoretical and 

^^ Practical Treatise on the Strains, Designing, and Erection of 

Works of Construction. By F. Campin,C.E. j2mo, y. 6d. cl. brds. 

Iron Bridges, Girders, Roofs, &c. 

A TREATISE ON THE APPLICATION OF IRON 
TO THE CONSTRUCTION OF BRIDGES, GIRDERS, 
ROOFS, AND OTHER WORKS. By F. Campin, C.E. i2mo,3jr. 
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Bridge Construction in Masonry^ Tifnbery & Inm. 

EXAMPLES OF BRIDGE AND VIADUCT CONSTRUC. 
TION IN MASONRY, TIMBER, AND IRON ; oonsistiiig of 
46 Plates from the Contract Drawings or Admeasurement ofsSed 
Works, hy W. Davis Haskoll, C.E. Second Editioa, witfc 
the addition of 554 Estimates, and the Practice of Setting out Wcdo^ 
with 6 pages of Diagrams. Imp. 4to, 2/. laj. 6d^, haff-morooca 
"A TTork of the present nature by a man of Mr. Haskoll's experience^ mustinfi 
invaluable. The tables of estimates considerably enhance its value.**— i?«|g«wyrpy. 

Oblique Bridges. 

A PRACTICAL and THEORETICAL ESSAY on OBLIQUE 
BRIDGES, with 13 large Plates. By the late Geo. Watww 
Buck, M . I. C. E. Third Edition, revised by his Son, J. H. WatsoS 
Buck, M.I. C.E. ; and with the addition of Description to Dia- 
grams for Facilitating the Construction of Oblique Bridges, by 
W. II . Barlow, M . I. C. E. Royal 8vo, 1 2s, cloth. 

'* The standard text book for all engineers regarding skew ardies."— -^Mt^iMMr. 

Oblique Arches. 

A PRACTICAL TREATISE ON THE CONSTRUCTION of 
OBLIQUE ARCHES. By John Hart. srdEd. Imp. 8vo, Sj.doth. 

Boiler Construction. 

THE MECHANICAL ENGINEER'S OFFICE BOOK: 

Boiler Construction. By NfXsoN Foley, Cardiff, late Assistant 
Manager Palmer's Engine Works, Tarrow. With 29 full-page 
Lithographic Diagrams. Folio 2\5. half-bound. 

Locomotive-Engine Driving. 

LOCOMOTIVE-ENGINE DRIVING ; a Practical Manual for 
Engineers in charge of Locomotive Engines, By MiCHAEL 
Reynolds, M. S. E. Fifth Edition. Comprising A KEY TO THE 
LOCOMOTIVE ENGINE. With Illustrations. Cr.8vo, 4j.6^.cL 

" Mr. Reynolds has supplied a want, and has supplied it well." — Engitieer. 

T/ie Efigineery Fireman, and Engine-Boy. 

THE MODEL LOCOMOTIVE ENGINEER, FIREMAN, 
AND ENGINE-BOY. By M. Reynolds. Crown 8vo, 4^. 6d. 

Stationary Engine Driving. 

STATIONARY ENGINE DRIVING. A Practical Manual for 
Engineers in Charge of Stationary Engines. By Michael Rey- 
nolds. Second Edition, Revised and Enlarged. With Plates and 
Woodcuts. Crown 8vo, 4^. dd, cloth. 

Engine- Drivi7ig Life, 

ENGINE-DRIVING LIFE; or Stirring Adventures and Inci- 
dents in the Lives of Locomotive Engine-Drivers. By ^Iichael 
Reynolds. Eighth Thousand. Crown 8vo, 7.s, cloth. 

Contimious Railway Brakes. 

CONTINUOUS RAILWAY BRAKES. A Practical Treatise on 
the several Systems in Use in the United Kingdom ; their Construe* 
tion and Performance. With copious Illustrations and numerous 
Tables. By Michael Reynolds. Large Crown 8vo, 9^. cloth. 
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Construction of Iron BeamSy Pillars^ &c. 

IRON AND HEAT ; exhibiting the Principles concerned in the 
construction of Iron Beams, Pillars, and Bridge Girders, and the 
Action of Heat in the Smelting Furnace. By J. Armour, C.E. 3J. 

JFtre Engineering. 

FIRES, FIRE-ENGINES, AND FIRE BRIGADES. With 
a History of Fire-Engines, their Construction, Use, and Manage- 
ment ; Remarks on Fire- Proof Buildings, and the Preservation of 
Life from Fire ; Statistics of the Fire Appliances in English 
Towns ; Foreign Fire Systems ; Hints on Fire Brigades, &c., &c. 
By Charles F. T. Young, C.E. Demy 8vo, i/. 41. cloth. 

Trigonometrical Surveying. 

AN OUTLINE OF THE METHOD OF CONDUCTING A 
TRIGONOMETRICAL SURVEY, for the Formation of Geo- 
graphical and Topographical Maps and Plans, Military Recon- 
naissance, Levelling, &c., with the most useful Problems in Geodesy 
and Practical Astronomy. By Lieut. -Gen. Frome, R.E., late In- 
spector-General of Fortifications. Fourth Edition, Enlarged, and 
partly Re-written. By Captain Charles Warren, R.E. With 
19 Plates and 115 Woodcuts, royal 8vo, I dr. cloth. 

Tables of Curves. 

TABLES OF TANGENTIAL ANGLES and MULTIPLES 
for setting out Curves from 5 to 200 Radius. By Alexander 
Beazeley, M. Inst. C.E. Second Edition. Printed on 48 Cards, 

and sold in a cloth box, waistcoat-pocket size, 3^. 6^. 

" Each table is printed on a small card, which, being placed on the theodolite, leaves 
the hands free to manipulate the vD&XxyxmtXiX.."— ^Engineer. 

*' Very handy ; a man may know that all his day's work must fall on two of these 
cards, which he puts into his own card-case, and leaves the rest behind." — 

Pioneer Engineering. [Athettaum. 

PIONEER ENGINEERING. A Treatise on the Engineering 
Operations connected with the Settlement of Waste Lands in New 
Countries. By Edward Dobson, A. I. C.E. With Plates and 
Wood Engravings. Revised Edition. i2mo, ^s. cloth. 
" A workmanlike production, and one without possession of which no man should 
start to encounter the duties of a pioneer engineer." — Aihenaum, 

Engineering Field/work. 

THE PRACTICE OF ENGINEERING FIELDWORK, 
applied to Land and Hydraulic, Hydrographic, and Submarine 
Surveying and Levelling. Second Edition, revised, with consider- 
able additions, and a Supplement on WATERWORKS, SEWERS, 
SEWAGE, and IRRIGATION. By W. Davis Haskoll, C.E. 
Numerous folding Plates. In i Vol., demy 8vo, i/. 5j., cl. boards. 

Large Tunnel Shafts. 

THE CONSTRUCTION OF LARGE TUNNEL SHAFTS. 
By J. H. Watson Buck, M. Inst. C.E., &c. Illustrated with Fold- 
ing Plates. Royal 8vo, I2J. cloth. 
" Many of the methods nven are of extreme practical value to the mason, and the 
observations on the form of arch, the rules for ordering the stone, and the construc- 
tion of the templates, will be found of considerable use. We commend the book to 
the profession, and to all who have to build sinuUur shafts." — Building Mtm% . 
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Survey Practice. 

AID TO SURVEY PRACTICE : for Reference in Surveyings 

Levelling, Setiing-out and in Route Surveys of Travellers by Land 

and Sea. With Tables, Illustrations, and Records. By LowB 

D'A. Jackson, A.-M.I.C.E. Author of "Hydraulic Manualand 

Statistics," &c Large crown 8vo, I2J. 6</., cloth. 

" Mr. Jackson has had much and varie<l experience in field work and some km** 

ledge of bookmakin^, and h:: has utilised both these acquirements -wtih. a very usdid 

re<;ult. The vohinie covers the ground it occupies very thoroughly." — JEngituervi^. 

"A general text bookwas wanted, and we are able to speak with confidence of 

Mr. Jackson's treatise. . . . We cannot recommend to the student who knows 

somethinj; of the mathematical principles of the subject a better course than to foiti^ 

his practice in the field under a competent surveyor with a study of Mr. Jacksoai 

useful manual. The field records illustrate every kind of survey, and will be found 

an essential aid to the student."^ Built/ifig- News. 

Sanitary Work. 

SANITARY WORK IN THE SMALLER TOWNS AND 
IN VILLAGES. Comprising : — I. Some of the more Common 
Forms of Nuisance and their Remedies ; 2. Drainage ; 3. Water 
Supply. By Chas, Slagg, Assoc Inst C.E. Second Edition, 
Revised and Enlarged. \In the Prta. 

**A very useful book, and may be safely recommended. The author has had 
practical experience in the works of which he treats." — Builder, 

Gas and Gasworks, 

THE CONSTRUCTION OF GASWORKS AND THE 
MANUFACTURE AND DISTRIBUTION OF COAL-GAS, 

Originally written by S. Hughes, C.E. Sixth Edition. Re-written 
and enlarged, by W. Richards, C.E. i2mo, 5j. doth. 

Waterworks for Cities and Towns, 

WATERWORKS for the SUPPLY of CITIES and TOWNS, 
with a Description of the Principal Geological Formations of Eng- 
land as influencing Supplies of Water. By S. Hughes. \s, 6d, doth. 

Fuels and their Economy. 

FUEL, its Combustion and Economy ; consisting of an Abridg- 
ment of "A Treatise on the Combustion of Coal and the Prevention 
of Smoke." By C. W. Williams, A.I.C.E. With extensive 
additions on Recent Practice in the Combustion and Economy of 
Fuel— Coal, Coke, Wood, Peat, Petroleum, &c. ; by D. Kin- 
near Clark, M. Inst. C.E. Second Edition, revised. With 
Illustrations. i2mo. 4J. cloth boards. 
** Students should buy the book and read it, as one of the most complete and satis- 
factory treatises on the combustion and economy of fuel to be had." — Engineer. 

Roads and Streets. 

THE CONSTRUCTION OF ROADS AND STREETS. In 
Two Parts. I. The Art of Constructing Common Roads. By 
Henry Law, C.E. Revised and Condensed. II. Recent 
Practice in the Construction of Roads and Streets : including 
Pavements of Stone, Wood, and Asphalte. By D. Kinnkar 
Clark, M. Inst C.E. Second Edit, revised. i2mo, 5j. cloth. 
" A book which every borough surveyor and engineer must possess, and of consi- 
derable service to architects, builders, and property owners." — Building News. 
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Locomotives. 

LOCOMOTIVE ENGINES, A Rudimentary Treatise on. Com- 
prising an Historical Sketch and Description of the Locomotive 
Engine. By G. D. Dempsey, C.E. With large additions treat- 
ing of the Modern Locomotive, by D. Kinnear Clark, 
M. Inst. C.E. With Illustrations. l2mo. 3^. 6rf. cloth boards. 
'* The student cannot fail to profit largely by adopting this as his preliminary text" 
book.** — Iron and Coal Trades Review. 

Field-Book for Engineers. 

THE ENGINEER'S, MINING SURVEYOR'S, and CON- 
TRACTOR'S FIELD-BOOK. By W. Davis Haskoll, C.E. 
Consisting of a Series of Tables, with Rules, Explanations of 
Systems, and Use of Theodolite for Traverse Surveying and Plotting 
the Work with minute accuracy by means of Straight Edge and Set 
Square only ; Levelling with the TheodoUte, Casting out and Re- 
ducing Levels to Datum, and Plotting Sections in the ordinary 
manner; Setting out Curves with the Theodolite by Tangential 
Angles and MiUtiples with Right and Left-hand Readings of the 
Instrument ; Setting out Curves without Theodolite on the System 
of Tangential Angles by Sets of Tangents and Offsets ; and Earth- 
work Tables to 80 feet deep, calculated for every 6 inches in depth. 
With numerous Woodcuts. 4th Edition, enlarged. Cr. 8vo. I2J. cloth. 
"The book is very handy, and the author might have added that the separate tables 

of sines and tangents to every minute will make it useful for many other purposes, tho 

genuine traverse tables existmg all the same.'* — Aiherueum, 

Earthwork^ Measurement and Calculation of. 

A MANUAL on EARTHWORK. By Alex. J. S. Graham, 
C.E. With numerous Diagrams. i8mo, 2s. 6d. doth. 
*' As a really handy book for reference, we know of no work equal to it ; and the 
railway engineers and others employed in the measurement and calculation of earth- 
work will hnd a great amount of practical information very admirably arranged, and 
available for general or rough estimates, as well as for the more exact calculations 
required in the engineers' contractor's offices." — Artizan. 

Drawing for Engineers, &c. 

THE WORKMAN'S MANUAL OF ENGINEERING 
DRAWING. By John Maxton, Instructor in Engineering 
Drawing, Royal Naval College, Greenwich, formerly of R. S. N. A., 
South Kensington. Fourth Edition, carefully revised. With upwards 
of 300 Plates and Diagrams. i2mo, cloth, strongly bound, 4^. 
** A copy of it should be kept for reference in every drawing office." — Engintering, 
*' Indispensable for teachers of engineering 6x2cmxi'g**'— Mechanics* Magazine, 

Wealds Dictionary of Terms. 

A DICTIONARY of TERMS used in ARCHITECTURE, 

BUILDING, ENGINEERING, MINING, METALLURGY, 

ARCHAEOLOGY, the FINE ARTS, &c. By John Weale. 

Fifth Edition, revised by Robert Hunt, F.R.S., Keeper of Minmg 

Records, Editor of ** Ure's Dictionary of Arts." i2mo, 6j. cL bds. 

** The best small technological dictionarj' in the language." — Architect. 

" The absolute acciuacy of a work of this character can only be judged of after 

extensive consultation, and from our examination it appears very correct and very 

complete." — Mining youinal. 
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MINING, METALLURGY, ETC. 

4 

Metalliferous Milling. 

BRITISH MINING. A Practical Treatise on the MetalUfcroas 
Mines and Minerals of the United Kingdom, dealing comprehen- 
sively with the Theories of Mineral Deposits, the History of 
Mines, their Practical Working, and the Future Prospects of 
British Mining Industry. Fully Illustrated. By Robert Hunt, 
F.R.S., Keeper of Mining Records ; Editor of ** Ure's Dictionaiy 
of Arts, Manufactures, and Mines," &c. \^ln preparcUioiu 

Coal and Iron. 

THE COAL AND IRON INDUSTRIES OF THE UNITED 
KINGDOM : comprising a Description of the Coal Fields, and of 
the Principal Seams of Coal, with returns of their Produce and its 
Distribution, and Analyses of Special Varieties. Also, an Account 
of the occurrence of Iron Ores in Veins or Seams ; Analyses of 
each Variety ; and a History of the Rise and Progress of Pig Iron 
Manufacture since the year 1740, exhibiting the economies intro- 
duced in the Blast Furnaces for its Production and Improvement 
By Richard Meade, Assistant Keeper of Mining Records. With 
Maps of the Coal Fields and Ironstone Deposits of the United 
Kingdom. 8vo., ;^i 8j. cloth. 

Metalliferous Mifterals aftd Mining'. 

A TREATISE ON METALLIFEROUS MINERALS AND 
MINING. By D. C. Davies, F.G.S. With Numerous Wood 
Engravings. Second Edition, revised. Cr. 8vo, I2j. 6//. cloth. 
" Without question, the most exhaustive and the most practically useful work we 

have seen ; the amoimt of information given is enormous, and it is given concisely 

and intelligibly." — Minitig yournal. 

Slate and Slate Quarrying. 

A TREATISE ON SLATE AND SLATE QUARRYING, 
Scientific, Practical, and Commercial. By D. C. Davies, F.G.S. 
Illustrated. Second Edition, revised. 3J. dd. cloth. 

Metallurgy of Iron. 

A TREATISE ON THE METALLURGY OF IRON : con- 
taining Outlines of the History of Iron Manufacture, Methods of 
Assay, and Analyses of Iron Ores, Processes of Manufacture di 
Iron and Steel, &c. By H. Bauerman, F.G.S. Fifth Edition, 

Revised and Enlarged. Illustrated. 5j-. 6</., cloth. 

Mining y Surveying and Valuing. 

THE MINERAL SURVEYOR AND VALUER'S COM- 
PLETE GUIDE, comprising a Treatise on Improved Mining 
Surveying, with new Traverse Tables ; and Descriptions of Im- 
proved Instruments ; also an Exposition of the Correct Principles 
of Laying out and Valuing Home and Foreign Iron and Coal 
Mineral Properties. By William Lintern, Mining and Civil 
Engineer. With four Plates of Diagrams, Plans, &c., T2mo, 41. cloth. 
Also, bound with Tiioman's Tables. 7.^. Cf/. (See page 20.) 
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Coal and Coal Mining. 

COAL AND COAL MINING. By Warington W. Smyth, 
M.A., F.R.S., &c., Chief Inspector of the Mmes of the Crown. 
Fifth edition, revised. 4J. cloth, 
\ " Every portion of th« volume appears to have been prepared with much care, and 
, as an outline is given of eveiy known a^-field in this and other countries, as well as 
'' of the two principal methods of working, the book will doubtless interest a very 
■* large number of readers," — Mining youmal. 

Underground Pumping Machinery. 

MINE DRAINAGE ; being a Complete and Practical Treatise 
on Direct-Acting Underground Steam Pumping Machinery, with 
a Description of a large number of the best known Engines, their 
General Utility and the Special Sphere of their Action, the Mode 
of their Application, and their merits compared with other forms of 
Pumping Machinery, By Stephen Michell. 8vo, 15J. cloth. 

Manual of Mining Tools, 

MINING TOOLS. For the use of Mine Managers, Agents, 
Mining Students, &c By William Morgans. Volume of Text. 
l2mo, 3^. With an Atlas of Plates^ containing 235 Illustrations. 
4to, df. Together, 9J. cloth boards. 



NAVAL ARCHITECTURE, NAVIGATION, ETC. 

-k 

Pocket Book for Naval Architects& Shipbuilders. 

THE NAVAL ARCHITECT'S AND SHIPBUILDER'S 
POCKET BOOK OF FORMULAE, RULES, AND TABLES 
AND MARINE ENGINEER'S AND SURVEYOR'S HANDY 
BOOK OF REFERENCE. By Clement Mackrow, M. Inst. 
N. A., Naval Draughtsman. Second Edition, revised. With 
numerous Diagrams. Fcap., I2j. 6^., strongly bound in leather. 
*' Should be used by all who are engaged in the construction or design of vessels." 

— Engineer. 

" Mr. Mackrow has compressed an extraordinary amotmt of information into this 

useful volume." — Athenteutn. 

Pocket-Book for Marine Engineers. 

A POCKET-BOOK OF USEFUL TABLES AND FOR- 
MULA FOR MARINE ENGINEERS. By Frank Proctor, 
A.I.N. A. Third Edition. Royal 32mo, leather, gilt edges, 4^. 
"A most useful companion to all marine engineers." — United Service Gazette. 
" Scarcely anything required by a naval engineer appears to have been for- 
gotten." — Iron, 

Grantham s Iron Ship-Building. 

ON IRON SHIP-BUILDING ; with Practical Examples and 

Details. By John Grantham, M. Inst. C.E., &c. Fifth Edition. 

Imp. 4to, boards, enlarged from 24 to 40 Plates, with separate Text, 

also enlarged, cloth limp. 2/. 2s, complete. 
** Mr. Grantham's work is of great interest. It wUI, we are confident, command an 
extensive circulation among shipbuilders in general. By order of the Board of Admi- 
ralty, the work will form the text-book on which the examination in iron ship-building 
of candidates for promotion the in dockyards will be mainly based." — En^iM.vfx«.%,^ 
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Light'Hcmses. 

EUROPEAN LIGHT-HOUSE SYSTEMS; beingaRepB 
a Tour of Inspection made in 1873. By Major Gecigi 
Elliot, Corps of Engineers, U.S. A. Illustrated by 51 
gravings and 31 Woodcuts in the Text. 8vOy 2ij. doth. 

Surveying {^Land and Marine). 

LAND AND MARINE SURVEYING, in Reference Ib 
Preparation of Plans for Roads and Railways, Canals, fii 
Tov«ns' Water Supplies, Docks and Harbours ; with Descq 
and Use of Surveying Instruments. By W. Davis Haskou, 
With 14 folding Plates, and numerous Woodcuts. 8 vo, I2x. 6^ ( 

Storms. 

STORMS : their Nature, Classification, and Laws, wW 
Means of Predicting them by their Embodiments, the Q 
By William Blasius. Crown 8vo, lor. 6d. cloth boaid& 

Rudimentary Navigation, 

THE SAILOR'S SEA-BOOK: a Rudunentary Treatise on! 
gation. By James Greenwood, B.A. New and enlaigeded 
By W. H. RossER. i2mo, 3J. cloth boards. 

Mathematical and Nautical Tables. 

MATHEMATICAL TABLES, for Trigonometrical, Astionoi 
and Nautical Calculations ; to which is prefixed a Treati 
Logarithms. By Henry Law, C.E. Together with a Sa 
Tables for Navigation and Nautical Astronomy. By Pk 
J. R. Young. New Edition. i2mo, 4^. cloth boards. 

Navigation {Practical) ^ with Tables. 

PRACTICAL NAVIGATION : consisting of the Sailor's 
Book, by James Greenwood and W. H. Rosser ; toi 
with the requisite Mathematical and Nautical Tables for the ^ 
ing of the Problems. By Henry Law, C.E., and Pn 
J. R. Young. Illustrated. i2mo, yj. strongly half-bound in Ic 



WEALE'S RUDIMENTARY SERIES. 

The following books in Naval Architecture^ etc.^ tire published in 

above series. 

NAVIGATION and NAUTICAL ASTRONOMY IN THE 
AND PRACTICE. By Professor J. R. Young. New E< 
Including the Requisite Elements from the Nautical Alxnar 
Working the Problems. i2mo, 2r. (>d. cloth. 

MASTING, MAST-MAKING, AND RIGGING OF SHIPS 
Robert Kipping, N.A. Fifteenth Edition. i2mo, 2j. 6d 

SAILS AND SAIL-MAKING. Tenth Edition, enlarged 
Robert Kipping, N.A. Illustrated. i2mo, 3J. cloth boa] 

NAVAL ARCHITECTURE. By James Peake. Fourth E< 
with Plates and Diagrams. i2mo, 41. cloth boards. 

MARINE ENGINES, AND STEAM VESSELS. By R< 
Murray, C.E. Eighth Edition, Re-written by H. S. Ba: 
Assoc. -^^cmb. Inst. C.E. V^fi pjcpai 
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ARCHITECTURE, BUILDING, ETC. 



'onstrtcction. — • — 

THE SCIENCE of BUILDING : An Elementary Treatise on 
the Principles of Construction. By E. Wyndham Tarn, M.A., 
Architect. With 58 Wood Engravings. Second Edition, revised and 
enlarged, including an entirely new chapter on the Nature of 
Lightning, and the Means of Protecting Buildings from its Violence. 
Crown 8vo, *js, 6d, cloth. 
•• A very valuable book, which we strongly recommend to all students/' — Builder, 
" No architectural student should be without this hand-book." — Architect. 

Civil and Ecclesiastical Btnlding. 

A BOOK ON BUILDING, CIVIL AND ECCLESIASTICAL, 

» Including CHURCH Restoration. By Sir Edm und Beckett, 

Bart., LL.D., Q.C., F.R.A.S. Author of "Clocks and 

Watches and Bells," &c. i2mo, 5^. cloth boards. 

** A book which is always amusing and nearly always instructive. We are able 

irery cordially to recommend all persons to read it for themselves. "—Times. 

'^We commend the book to the thoughtful consideration of all who are interested 
. ■ in the building 9xt.'*— Builder. 

r Villa Architecture, 

\' A HANDY BOOK of VILLA ARCHITECTURE ; being a 

\ Series of Designs for Villa Residences in various Styles. With 

I Detailed Specifications and Estimates. By C. Wickes, Architect, 

- Author of " The Spiresand Towers of the Mediaeval Churches of Eng- 

\. land," &c. 30 Plates, 4to, half morocco, gilt edges, i/. \s. 

%* Also an Enlarged edition of the above. 61 Plates, with Detailed 
^ Specifications, Estimates, &c. 2/. 2s, half morocco. 

i Useful Text' Book for Architects, 

THE ARCHITECT'S GUIDE : Being a Text-book of Useful 
Information for Architects, Engineers, Surveyors, Contractors, 
Clerks of Works, &c. By F. Rogers. Cr. 8vo, 6j. cloth. 
"As a text-book of useful information for architects, engineers, surveyors, &c., it 
would be hard to find a handier or more complete little volume.*' — Staildard. 

The Young Architect's Book, 

HINTS TO YOUNG ARCHITECTS. By G. Wightwick. 
New Edition. By G. H. Guillaume. i2mo, cloth, \s. 
** Will be found an acquisition to pupils, and a copy ought to be considered as 
necessary a purchase as a box of instruments." — Architect. 

Drawing for Builders and Students. 

PRACTICAL RULES ON DRAWING for the OPERATIVE 
BUILDER and YOUNG STUDENT in ARCHITECTURE. 
By George Pyne. With 14 Plates, 4to, jj. (id, boards. 

Boiler and Factory Chimneys, 

BOILER AND FACTORY CHIMNEYS ; their Draught-power 
and Stability, with a chapter on Lightning Conductors. By Robert 
Wilson, C.E. Crown 8vo, y. dd. cloth. 
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Taylor aftd Cresys Rome. 

THE ARCHITECTURAL AVTIQ i A T IK S OF ROME. %l 
the la.'.* G. L. Tavloe, Esq , F.S.A., aod Edttajid Cust, Ei^, 
New Eii'.l'^, Edi'.t:: rir ie Ker. Alxxaxder Tayi-OB, M.A(a{ 

of :Lt lite G. L. Taylor. Esq.) This is the Oin]jbcx>kididipB 
on a Ur^e scale, and wi'Ji the predsaon of axx^tectunl ibboo^ 
mKv:., the i.rinc:pa2 Momiinents of Andent Roxoe in plan, elentia^ 
and df-aiL Large folio, irth 130 Plates^ half-bonnd, 3/. it 
•*• Ori^na''y p*sb]iihed in two volumes^ folio^ at 18JI i£l 

Vitruvius^ Architecture. 

THE ARCHITECTURE OF MARCUS ATTRUYIR 
I'OLLIO. Translated by Joseph Gwilt, F.S.A., F.R.AS 

Nu.Titrou- Plates. i2mo, doih limp, 5/, 

Ancient Architecture, 

RUDIMENTARY ARCHITECTURE {.XXCIEXT}; cw 
priiing VITRUVIU5, translated by Joseph Gwilt. F.S..i, 
&c., with 23 fine plates ; and GRECIAN ARCHITECTURE 
By the Eakl of Aberdeen ; i2nio, 6/., half-bound. 
*^* 7h€ only edition of VITR U VIC'S procurahU at a modgraUpitL 

Modern Architecture. 

ja'DIMKNTAKV ARCHITECTURE (MODERNS: att- 
pricing THE ORDERS OF ARCHITECTURE. By W. E 
Leeds, Esq. ; The STYLES of ARCHITECTURE of VARIOUS 
COUNTRIES. By T. Talbot Bury ; and The PRINCIPLES 
of DESIGN in ARCHITECTURE. By E. L. GARBin. 
Numerous illustrations, i2mo, dr. half-bonnd. 

Civil Architecture, 

A TREVTISE on THE DECORATIVE PART of CR'IL 
ARCHITPXTURE. By Sir William Chambers, F.R.S. 
With Illustrations, Notes, and an Examination of Grecian Axchi- 
tccture. By Joseph Gwilt, F. S. A. Revised and edited by W. 
II. LELfyS. 66 Plates, 410, 2ij. doth. 

House Painting, 

HOUSE PAINTING, GRAINING, MARBLING, AND 
SIGN WRITING : a Practical Manual ©£ \Vith 9 Coloured 
Plates of Woods and Marbles, and nearly 150 Wood Engiavii^ 
By Ellis A. Davidson. Third Edition, Revised. i2mo, 6/. doth. 

Plumbing. 

PLUMBING ; a Text-book to the Practice of the Art or Craft of the 




l2mo. 4J. cloth. \Jtist published, 

yoints used i7i Buildings Engineeri7ig^ &c. 

TIIK JOINTS MADE AND USED BY BUILDERS in the 
construction of various kinds of Enjjineering and Architectural 
works, with cspccinl reference to those wrought by artificers in 
crcctinjj and fmi.shing Habitable Structures. By W. J. Christy, 
Arcliiiect. With 160 Illustrations. i2mo, 3J. 6d. cloth boards. 
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Handbook of Specifications. 

THE HANDBOOK OF SPECIFICATIONS; or, Practical 
Guide to the Architect, Engineer, Surveyor, and Builder, in drawing 
np Specifications and Contracts for Works and Constructions. 
Illustrated by Precedents of Buildings actually executed by eminent 
Architects and Engineers. By Professor Thomas L. Donald- 
son, M.I.B.A. New Edition, in One large volume, 8vo, with 
upwards of looo pages of text, and 33 Plates, cloth, i/. I ix. dd, 
" In this work forty-four si>ecifications of executed t^orks are given. . . . Donald- 
son's Handbook of Specifications must be bought by all architects." — BuiUUr. 

Specifications for Practical Architecture, 

SPECIFICATIONS FOR PR ACTICAL ARCHITECTURE : 
A Guide to the Architect, Engineer, Surveyor, and Builder ; with 
an Essay on the Structure and Science of Modem Buildings. By 
Frederick Rogers, Architect. 8vo, 15^. cloth, 

%* A volume of specifications of a practical character being greatly required, and the 
old standard work of Alfred Bartholomew being out of print, the author, on the basis 
•f that work, has produced the above. — Extract front Preface, 

Designing, Measuring, and Valuing. 

THE STUDENTS GUIDE to the PRACTICE of MEA- 
SURINGand VALUING ARTIFICERS' WORKS; containing 
Directions for taking Dimensions, Abstracting the same, and bringing 
the Quantities into Bill, with Tables of Constants, and copious 
Memoranda for the Valuation of Labour and Materials in the re- 
spective Trades of Bricklayer and Slater, Carpenter and Joiner, 
Painter and Glazier, Paperhanger, &c. With 9 Plates and 47 Wood- 
cuts. Originally edited by Edward Dobson, Architect. New 
Edition, re-written, with Additions on Mensuration and Construc- 
tion, and useful Tables for facilitating Calculations and Measure- 
ments. By E. Wyndham Tarn, M.A., 8vo, ioj. 6^. cloth. 

** Well fulfils the promise of its title-page. Mr. Tarn's additions and revisions have 
much increased the usefulness of the work." — Engineering. 

Beaton's Pocket Estimator, 

THE POCKET ESTIMATOR FOR THE BUILDING 
TRADES, being an easy method of estimating the various parts 
of a Building collectively, more especially applied to Carpenters* 
and Joiners* work. By A. C. Beaton. Second Edition. 
Waistcoat-pocket size, is, 6d, 

Beaton' sBuilders^ and Surveyors Technical Guide, 

THE POCKET TECHNICAL GUIDE AND MEASURER 
FOR BUILDERS AND SURVEYORS: containing a Complete 
Explanation of the Terms used in Building Construction, Memo- 
randa for Reference, Technical Directions for Measuring Work in 
all the Building Trades, &c. By A. C. Beaton. \s. 6d, 

The House- Owner^s Estimator, 

THE HOUSE-OWNER'S ESTIMATOR ; or. What will it 
Cost to Build, Alter, or Repair? A Price-Book for Unprofes- 
sional People, Architectural Surveyors, Builders, &c. By the late 
James D. Simon. Edited by F. T. W. Miller, A.R.LB.A. 
Third Edition, Revised. Crown 8vo, 3^. 6^/., cloth. 
** In two years it will repay its cost a hundred times over." — Field, 



i6 WORKS IN CARPENTRY, TIMBER, ETC, 

Ce7nenL 

PORTLAND CEMENT FOR USERS. By Henry Faiji,! 
A.M. Inst. C.E., vith Illustrations. Crown 8vo. 3^. fiaT. doth. 
" A useful compendium of results for the builder and architect." — Building Nm. 

Builders and Contractors Price J5ook. 

LOCKWOOD & CO.*S BUILDER'S AND CONTRACTOR'S! 
PRICE BOOK, containing the latest prices of all kinds of BuiWenf 
Materials and Labour, &c. Revised by F. T. W. MlLLOi 
A.R.I.B.A. Half-bound, 41, 

CARPENTRY. TIMBER, ETC. 

♦ 

Tredgold^s Carpentry, new and cheaper Edition 

THE ELEMENTARY PRINCIPLES OF CARPENTRY: 

a Treatise on the Pressure and Equilibrium of Timber F raming , tlie 

Resistance of Timber, and the Construction of Ploors^ Arte 

Bridges, Roofs, Uniting Iron and Stone with Timber, &c. To vrUick 

is added an Essay on the Nature and Properties of Timber, &Cit 

with Descriptions of the Kinds of Wood used in Building ; abo 

numerous Tables of the Scantlings of Timber for different pniposoi 

the Specific Gravities of Materisds, &c. By Thomas Trkdgoia 

C.E. Edited by Peter Barlow, F.R.S. Fifth Edition, c» 

rected and enlarged. With 64 Plates, Portrait of the Author, and 

Woodcuts. 4to, published at 2/. 2j., "reduced to i/. 5J. cloth. 

"A work whose monumental excellence must commend it wherever skUfal M^ 

pentry is concerned. The Author's principles are rather confirmed thsm impaired 19 

time. The additional plates are of great intrinsic value."— ^m/oCm^ iVSrsM. 

Grandy's Timber Tables. 

THE TIMBER IMPORTER'S, TIMBER MERCHANTS, 
& BUILDER'S STANDARD GUIDE. By R. E. Grandy. 

2nd Edition. Carefully revised and corrected. l2mo, 3J. 6^ doth. 
*' Everything it pretends to be : built up gradually, it leads one from a forest tot 
treenail, and throws in, as a makeweight, a host of material concerning Inricks, *v*l«n«wi , 
cisterns, &c. — all that the class to whom it appeals requires." — English Af^cAanic. 

Timber Freight Book, 

THE TIMBER IMPORTERS' AND SHIPOWNERS' 
FREIGHT BOOK : Being a Comprehensive Series of Tables for 
the Use of Timber Importers, Captains of Ships, Shipbrokeis, 
Builders, and Others. By W. Richardson. Crown 8vo, dx. 

Tables for Packing-Case Makers. 

PACKING-CASE TABLES ; showing the number of Superficial 
Feet in Boxes or Packing -Cases, from six inches square anil 
upwards. By W. Richardson. Oblong 4to, 3J. 6d, cloth. 

" Invaluable labour-saving tables." — Ironmonger . 

Carriage Building, &c. 

COACH BUILDING: A Practical Treatise, Historical and 
Descriptive, containing full information of the various Trades and 
Processes involved, with Hints on the proper keeping of Carriages, 
&c. 57 Illustrations. ]ly James \V. Bvrgess. i2mo, 3^. cloth. 
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HortofCs Measurer. 

THE COMPLETE MEASURER ; setting forth the Measure- 
ment of Boards, Glass, &c. ; Unequal-sided, Square-sided, Oc- 
tagonal-sided, Round Timber and Stone, and Standing Timber. 
Ako a Table showing the solidity of hewn or eight-sid^ timber, 
or of any octagonal-sided cc^umn. By Richard Horton. 
Fourth Edit. With Additions, i2mo, strongly bound in leather, 5x, 

Horton' s Underwood and Woodland Tables. 

TABLES FOR PLANTING AND VALUING UNDER- 
WOOD AND WOODLAND ; also Lineal, Superficial, Cubical, 
and Decimal Tables, &c. By R. Horton. i2mo, 2j. leather. 

NicholsofCs Carpenters Guide. 

THE CARPENTER'S NEW GUIDE ; or, BOOK of LINES 
for CARPENTERS : comprising all the Elementary Principles 
essential for acquiring a knowledge of Carpentry. Founded on the 
late Peter Nicholson's standard work. A new Edition, revised 
by Arthur Ashpitel, F.S. A., together with Practical Rules on 
Drawing, by George Pyne. With 74 Plates, 4to^ i/. u. doth. 

Dowsing s Timber Merchant's Companion. 

THE TIMBER MERCHANT'S AND BUILDER'S COM- 
PANION ; containing New and Copious Tables of the Reduced 
Weight and Measurement of Deals and Battens, of all sizes, from 
One to a Thousand Pieces, also the relative Price that each size 
bears per Lineal Foot to any given Price per Petersburgh Standard 
Hundred, &c., &c. Also a variety of other valuable informatioii. 
By W. Dowsing. Third Edition. Crown 8vo, y. 

Practical Timber Merchant. 

THE PRACTICAL TIMBER MERCHANT, beii^ a Guide 
for the use of Building Contractors, Surveyors, Builders, &c., 
comprising useful Tables for all purposes connected with the 
Timber Trade, Essay on the Strength of Timber, Remarks on the 
Growth of Timber, &c. By W. Richardson. Fcap. 8vo, 3X. dd. d. 

Woodworking Machinery. 

WOODWORKING MACHINERY ;. its Rise, Progress, and 
Construction. With Hints on the Management of Saw Mills and 
the Economical Conversion of Timber. Illustrated with Examples 
of Recent Designs by leading English, French, and American 
Engineers. By M. Po wis Bale, M.I.M.E. Crown 8vo, I2J. dd. cl. 
" Mr. Bale is evidently an expert on the subject, and he has collected so much 
information that his book is all-sufficient for builders and others engaged in the con- 
version of timber." — Architect. 

'*The most comprehensive compendium of wood- working machinery we have 
seen. The author is a thorough master of his subject. **'-£uildin£^ News, 

Saw Mills. 

SAW MILLS, THEIR ARRANGEMENT AND MANAGE- 
MENT, AND THE ECONOMICAL CONVERSION OF 
TIMBER. (Being a Companion Volume to ** Woodworking 
Machmery.") By M. Vovfis Bale, M.I.M.E. W^ith numerous 
.Illustrations. Crown 8 vo, loj. 6</., cloth. ^iwl ^UxiKtai., 
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MECHANICS, ETC. 
Turning. — • — 

LATHE- WORK : a Practical Treatise on the Tools, Appliances, 
and Processes employed in the Art of Turning. By Paul N. Has- 
LUCK. Second Edition, thoroughly Revised, with a New Chapter 
on the Screw-cutting Lathe. Crown 8vo, 5j. \J^ust publmd. 

Turning, 

THE METAL TURNER'S HANDBOOK : A Practical ManiuJ 
for Workers at the Foot-lathe. By Paul N. Hasluck. With 
over lOO Illustrations. Crown 8vo, U., cloth. 
•,* The above forms tlu first Tolume /»/"HrsLrcK's Handbooks on Handicrafts. 

Otfwr I 'olutnes in preparation. 

Mechanics Workshop Companion. 

THE OPERATIVE MECHANIC'S WORKSHOP COM- 

PANION, and THE SCIENTIFIC GENTLEMAN'S PRAC- 

TICAL ASSISTANT. By W. Tkmpleton. 13th Edit.wiA 

Mechanical Tables for Operative Smiths, Millwrights, Engiaeen, 

&c. ; and an Extensive Table of Powers and Roots, i2mo, 5/. bound. 

" Admirably adapted to Uie wants of a very large class. It has met with great 

success in the engineering workshop, as we can testify ; and there are a ereat maay 

men who, in a great measure, owe their rise in Ufe to this little work." — Buiiaing Nna* 

Engineers and Machinist's Assistant. 

THE ENGINEER'S, MILLWRIGHTS, and MACHINISrS 
PRACTICAL ASSISTANT ; comprising a Collection of Useful 
Tables, Rules, and Data. By Wm, Templkton. i8mo, zs. 6(L 

Smith's Tables for Mechanics^ &c. 

TABLES, MEMORANDA, and CALCULATED RESULTS, 
FOR MECHANICS, ENGINEERS, ARCHITECTS, 
BUILDERS, &C. Selected and Arranged by Francis Smith. 
240pp. Waistcoat-pocket size, is,6d.^ limp leather, \ytist published. 

Boiler Making. 

THE BOILER-MAKER'S READY RECKONER. With 
Examples of Practical Geometry and Templating, for the use of 
Platers, Smiths, and Riveters. By John Courtney, Edited by 
D. K. Clark, M. I. C.E. i2mo, 9J. half-bd. 

Superficial Measurem^ent. 

THE TRADESMAN'S GUIDE TO SUPERFICIAL MEA- 
SUREMENT. Tables calculated from I to 200 inches in leDgdi, 
by I to 108 inches in breadth. By J. Hawkings. Fop. jj. 6</. 3. 

The High-Pressure Steam Engine. 

THE HIGH-PRESSURE STEAM ENGINE. By Dr. Ernst 
Alban. Translated from the German, with Notes^ by Dr. PoL^i 
F.R.S. Plates. 8vo, i6j. 6^., cloth. 

Steam Boilers. 

A TREATISE ON STEAM BOILERS : theur Strength, Con- 
struction, and Economical Working. By R. Wilson, C.E. 
Fifth Edition. i2mo, 6j. cloth. 
" The best treatise that has ever been published on steam \KxSL<tx%,*'^Eng imt« r. 



\ 
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MATHEMATICS, TABLES, ETC. 

♦ 

Metrical Units and Systems, &c. 

MODERN METROLOGY: A Manual of the Metrical Units 
and Systems of the present Century. With an Appendix con- 
taining a proposed English System. By Lowis D*A. Jackson, 
A.-M. Inst. C.E., Author of " Aid to Survey Practice," &c. 
Large Crown 8vo, I2s. 6d, cloth. 

Irregorys Practical Mathematics. 

MATHEMATICS for PRACTICAL MEN ; being a Common, 
place Book of Pure and Mixed Mathematics. Designed chiefly 
for the Use of Civil Engineers, Architects, and Surveyors. Part I. 
Pure Mathematics — comprising Arithmetic, Algebra, Geometry, 
Mensuration, Trigonometry, Conic Sections, Properties of Curves. 
Part II. Mixed Mathematics — comprising Mechanics in general, 
Statics, Djmamics, Hydrostatics, Hydrodynamics, Pneumatics, 
Mechanical Agents, Strength of Materials, &c. By Olinthus Gre- 
gory, LL.D., F.R. A.S. Enlarged by H. Law, C.E. 4th Edition, 
revised by Prof. J. R. Young. With 13 Plates. 8vo, i/. u. doth. 

Mathematics as applied to the Constructive Arts, 

A TREATISE ON MATHEMATICS AS APPLIED TO 
THE CONSTRUCTIVE ARTS. Illustrating the various pro- 
cesses of Mathematical Investigation by means of Arithmetical and 
simple Algebraical Equations and Practical Examples, &c. By 
Francis Campin, C.E. i2mo, 3^. dd. cloth. 

Ireometry for the Architect, Engineer^ &c. 

PRACTICAL GEOMETRY, for the Architect, Engmeer, and 
Mechanic. By E. W. Tarn, M. A. With Appendices on Diagrams 
of Strains and Isometrical projection. Demy 8vo, 9J. cloth. 

Practical Geometry. 

THE GEOMETRY OF COMPASSES, or Problems Resolved 
by the Mere Description of Circles, and the Use of Coloured 
Diagrams and Symbols. By Oliver Byrne. Coloured Plates. 
Crown 8vo, 35. dd,, cloth. 

The Metric System. 

A SERIES OF METRIC TABLES, in which the British 
Standard Measures and Weights are compared with those of the 
Metric System at present in use on the Continent By C. H. 
DowLiNG, C.E. 2nd Edit, revised and enlarged. 8vo, lOf. 6</. d. 

^nwood's Tables, greatly enlarged and improved. 

TABLES FOR THE PURCHASING of ESTATES, Freehold, 
Copyhold, or Leasehold: Annuities, Advowsons, &c., and for the 
Renewing of Leases ; aUo for Valuing Reversionary Estates, De- 
ferred Annuities, &c. By William Inwood. 21st edition, wiUi 
Tables of Logarithms for the more DifHcult Computations of the 
Interest of Money, &c. By M. F&DOR Thoman. i2mo. %s. doth. 
" Those interested in the purchase and sale of estates, and in the adjustment of 
ompensation cases, as well as in transactions in annuities, life insurances, &c., will 
nd the present edition of eminent service."— jfffffvVr^rrriNtf. 
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90 WORKS IN MATHEMATICS, ETC., 



WeightSy AfcasurcSy Mofieys, &c. 

MEASURKS, WEIGHTS, and MONEYS of all NATIONS. 
Entirely New Edition, Revised and Enlarged. By W. S. B. 
WoOLHOUSE, F.R.A.S. i2mo, 2J. 6d, doth boards. 

Compound Interest and Annuities. 

THEORY of COMPOUND INTEREST and ANNUITIES ; 
with Tables of Logarithms for the more Difficult Computations of 
Interest, Discount, Annuities, &c., in all their Applications and 
Uses for Mercantile and State Purposes. By FfcDOR Thoman, 
of the Society Credit Mobilier, Paris. 3rd Edit., i2mo, 4/. 6d, d. 

Iron and Metal Trades^ Calculator. 

THE IRON AND METAL TRADES' COMPANION: 
Being a Calculator containing a Series of Tables upon a new and 
comprehensive plan for expeditiously ascertaining the value of any 
goods bought or sold by weight, from is, per cwt. to i I2j. per 
C"wt., and from one farthing per lb. to is, per lb. Each Table ex- 
tends from one lb. to icx> tons. ByT. Down IE. 396 pp., 9^., leather. 

Iron a7id Steel. 

IRON AND STEEL: a Work for the Forge, Foundry, 
Factory, and Office. Containing Information for Ironmasters; 
Civil, Mechanical, and Mining Engineers ; Architects, Builders, &c 
By Charles Hoarb. Eighth Edit Oblong 32mo, di., leather. 

CompreJiefisive Weight Calculator. 

THE WEIGHT CALCULATOR, being a Series of Tables 
upon a New and Comprehensive Plan, exhibiting at one Reference 
the exact Value of any Weight from lib. to 15 tons, at 300 Pro- 
gressive Rates, from i Penny to 168 Shillings per cwt., and con- 
taining 186,000 Direct Answers, which, with their Combinations, 
consisting of a single addition, will afford an aggr^;ate of 10^266,000 
Answers ; the whole being calculated and designed to ensure 
Correctness and promote Despatch. By Henrv Harbsn, 
Accountant. New Edition. Royal 8yo, i/. ^r.j half-bound. 

Comprehefisive Discount Guide. 

THE DISCOUNT GUIDE : compriang Tables for the use of 
Merchants, Manufacturers, Ironmongers, and others, by which 
may be ascertained the exact profit arising from any mode of using 
Discounts, either in the Purchase or Sale of Goods, and the method 
of either Altering a Rate of Discount, or Advancing a Price, so as 
to produce, by one operation, a sum that will realise any required 
profit after allowing one or more Discounts : to which are added 
Tables of Profit or Advance from i J to 90 per cent. Tables of 
Discount frt>m i| to 98} per cent., and Tables of Commission, &c., 
from I to 10 per cent. By H. Harben, 8vo, i/. 5j., half-bound. 

Mathematical Instruments. 

MATHEMATICAL INSTRUMENTS: Their Construction, 
Adjustment, Testing, and Use ; comprising Drawing, Measuring, 
Optical, Surveying, and Astronomical Instruments. By J, F. 
Heather, M.A. Enlarged Edition. i2mo, 5s; doth. 
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SCIENCE AND ART. 



Gold and Gold-Working. 

THE GOLDSMITH'S HANDBOOK : containing fuU instruc- 
tions for the Alloying and Working of Gold. Including the Art of 
Alloying, Melting, Reducing, Colouring, Collecting and Refining. 
Chemical and Physical Properties of Gold, with a new System of 
Mixing its Alloys ; Solders, Enamels, &c. By George E. Gee. 
Second Edition, enlarged. i2mo, 3^. dd. cloth, 
" The best work yet printed on its subject for a reasonable price." — ye^veller. 
" Essentially a practical manual, well adapted to the wants of amateurs and 

apprentices, containing trustworthy information that only a practical man caa 

supply." — Enf^Hsh Mechanic, 

Silver and Silver Working. 

THE SILVERSMITH'S HANDBOOK, contaming fuU In- 
structions for the Alloying and Working of Silver. Including the 
different Modes of Refining and Melting the Metal, its Solders, the 
Preparation of Imitation Alloys, &c. By G. E. Gee. i2mo, y. 6d, 
** The chief merit of the work is its practical character. The workers in the trade 
will speedily discover its merits when they sit down to study it." — English Mechanic, 

Hall-Marking of Jewellery. 

THE HALL-MARKING OF JEWELLERY PRACTICALLY 
CONSIDERED, comprising an account of all the different Assay 
Towns of the United Kingdom ; with the Stamps at present 
employed ; also the Laws relating to the Standards and Hall* 
Marks at the various Assay Offices ; and a variety of Practical 
Suggestions concerning the Mixing of Standard Alloys, &c. By 
George E. Gee. Crown 8vo, 5^. cloth. {Just published. 

Electro- Platings <5fc. 

ELECTROPLATING: A Practical Handbook. By J. W. 
Urquhart, C.E. Crown 8vo, 5^. cloth. 

** Any ordinarily intelligent person may become an adept in electro-de^sitioQ 
with a very little science indeed, and this is the book to show the way." — Builder, 

Eledrotypingy &c. 

ELECTROTYPING : A Practical Manual on the Reproduction 
and Multiplication of Printing Surfaces and Works of Art by the 
Electro-deposition of Metals. By J. W. Urquhart, C.E. 
Crown 8vo, 5^. cloth. 
**A guide to beginners and those who practise the old and imperfect methods." — Iron. 

Electro- Plating. 

ELECTRO-METALLURGY PRACTICALLY TREATED. 
By Alexander Watt, F.R.S.S.A. Including the Electro- 
Deposition of Copper, Silver, Gold, Brass and Bronze, Platinum, 
Lead, Nickel, Tin, Zinc, Alloys of Metals, Practical Notes, &c., 
&c Eighth Edition, Revised, with Additional matter and 
Illustrations, including the most recent Processes. i2mo, 3J. 6</., 
cloth. [Just published. 

** From this book both amateur and artisan may learn ever>'thing necessary for 
the successful prosecution of electroplating." — Iron. 

*' A practical treatise for the use of those who desire to work in tlie art of electro- 
dep osition as a business." — English Mechanic, 
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Dentistry. 

MECHANICAL DENTISTRY. A Practical Treatise on the 
Construction of the various kinds of Artificial Dentures. Com- 
prising also Useful Formulae, Tables, and Receipts for Gold 
riate, Clasps, Solders, etc., etc. By Charles Hunter. Seond 
Edition, Revised ; including a new chapter on the use of Celluloii 
With over lOO Engravings. Crown 8vo, 7j. 6^., cloth. 
" An authoritative treatiNe, which we can strongly recommend to all students."— 
DiiHin Journal of Medical Science. 

Electricity. 

A MANUAL of ELECTRICITY ; including Galvanism, liig. 
netism, Diamagnetism, Electro-Djmamics, Magneto-Electricity, and 
the Electric Telegraph. By Henry M. Noad, Ph.D., p(cS. 
Fourth Edition, with 500 Woodcuts. 8vo, l/. 4/. doth. 



*' The accounts ^iven of electricity and galvanism are not only complete in a 
sense, but, which is a rarer thing, are popular and interesting. — Lancet, 

Text-Book of Electricity. 

THE STUDENT'S TEXT-BOOK OF ELECTRICITY. By 
Henry M. Noad, Ph.D., F.R.S., &c. New Edition, Revised. 
With an Introduction and Additional Chapters by W. H. Prseci^ 
M.I.C. E., Vice-President of the Society of Telegraph Engineer^ 
&c With 470 Illustrations. Crown 8vo, I2j. td. cloth. 
*'A reflex of the existing state of Electrical Science adapted for students.**' 
W. H. Preecc, Esq., vide ** Introduction." 

" We can recommend Dr. Noad's book for clear style, great range of sutject, a 
good index, and a plethora of woodcuts. Such collections as the present are ind*» 
peuFable." — A tJutui um. 

** An admirable text-book for every student— beginner or advanced — of electricky." 
^^Eng inee ring. 

" Recommended to students as one of the best text-books on the subject that they 
can have. Mr. Preece appears to have introduced all the newest inventions in the shape 
of telegraphic, telephonic, and electric-lighting apparatus." — English Mechanic. 

" Under the editorial hand of Mr. Preece the late Dr. Noad's text- book of dec* 
ricity has grown into an admirable handbook."— ffVf/m//w/^r Revieiu. 

Electric Lighting. 

ELECTRIC LIGHT : Its Production and Use, embodying plain 

Directions for the Treatment of Voltaic Batteries, Electric Lamps, 

and Dynamo-Electric Machines. By J. W. Urquhart, C.E, 

Author of ** Electroplating." Edited by F. C. Webb, M.LCE., 

M.S.T.E. 2nd Pldition, Carefully Revised, with Large Additions 

and 128 Illustrations. Cr. 8vo, *js. 6d. cloth. [^J^t published. 

" The book is by far the best that we have yet met with on the subject.** — Athenaum. 

** An important addition to the literature of the electric light. Students of tbe 

subject should not fail to read it." — Colliery Guardian, 

Lightning, &c. 

THE ACTION of LIGHTNING, and the MEANS of DE- 
FENDING LIFE AND PROPERTY FROM ITS EFFECTS. 
By Major Arthur Parnelt., R.E. i2mo, 7j, dd. cloth. 

' Major Parnell has written an original work on a scientific subject of unusual inte- 
rest ; and he has prefaced his arguments by a patient and almost exhaustive citation 
of the best writers on the subject in the English language." — Atheneeum. 

' The work comprises all that is actually known on the subject." — Land. 
" Major Parnell's measures are based on the results of experience. A valuable 
repertoire of facts and principles arranged in a scientific form..— Building Newt. 



PUBLISHED BY CROSBY LOCKWOOD & CO. 



«3 



The Alkali Trade — Sulphuric Acidy &c. 

A MANUAL OF THE ALKALI TRADE, includiDg the 
Manufacture of Sulphuric Acid, Sulphate of Soda, and Bleaching 
Powder. By John Lomas, Alkali Manufacturer. With 232 Illus- 
trations and Working Drawings, and containing 386 pages of text. 
Super-royal 8vo, 2/. I2j. 6d, cloth. 

This work provides (i) a Complete Handbook for intending Alkali and Sulphuric 
Acid Manufacturers ^ and for those already in the field who desire to improve their 
plants or to become practically acquainted with the latest processes and developments 
of the trade ; (2) a Handy Volume which Manufacturers can put into the hands of 
their Managers and Foremen as a useful guide in their daily rounds of duty. 

Synopsis of Contents. 



Chap. I. Choice of Site and General 
Plan of Works — II. Sulphuric Acid — 
III. Recovery of the Nitrogen Com- 
pounds, and Treatment of Small Pyrites 
—IV. The Salt Cake Process-V. Legis- 
lation upon the^ Noxious Vapours Ques- 
tion — ^VI. The Hargreaves' and Jones' 
Processes — ^VII. The Balling Process — 
VIII. Lixiviation and Salting Down — 



IX. Carbonating or Finishing — X. Sod 
Crystals — XI. Refined Alkali — XII. 
Caustic Soda — XIII. Bi-carbonate of 
Soda — XIV. Bleaching Powder— XV. 
Utilisation of Tank Waste-XVI. General 
Remarks — Four Appendices, treating of 
Yields, Sulphuric Acid Calculations, Ane- 
mometers, and Foreign Legislation upon 
the Noxious Vapours Question. 



"The author has given the fullest, most practical, and, to all concerned in the 
alkali trade, most valuable mass of information that, to our knowledge, has been 
published in any language." — Engineer. 

** This book is written by a manufacturer for manufacturers. The working details 
of the most approved forms of apparatus are given, and these are accompanied by 
no less than 232 wood engravings, all of which may be used for the purposes of con- 
struction. Every step in the manufacture is very fully described in this manual, and 
each improvement explained. Everything which tends to introduce economy into 
the technical details of this trade receives the fullest attention." — Atheneeum. 

"The author is not one of those clever compilers who, on short notice, will 'read 
up' any conceivable subject, but a practical man in the best sense of the word. We 
find here not merely a sound and luminous explanation of the chemical principles of 
the trade, but a notice of numerous matters which have a most important bearing 
on the successful conduct of alkali works, but which are generally overlooked by 
even the most experienced technological authors." — Chemical Review. 

Soapmaking, 

A HANDBOOK OF THE ART OF SOAPMAKING, in- 
eluding the Manufacture of Hard and Soft Soaps, Toilet Soaps, 
Medicated and Special Soaps, Bleaching and Purifying Oils and 
Fats, Recovery of Glycerine, &c. With a Series of Engravings. 
By Alexander Watt, Author of " Electro- Metallurgy Practically 
Considered," &c. 8vo. \jn the Press ^ 

Chemical Analysis. 

THE COMMERCIAL HANDBOOK of CHEMICAL ANA- 
LYSIS ; or Practical Instructions for the determination of the In- 
trinsic or Commercial Value of Substances used in Manufactures, 
in Trades, and in the Arts. By A. Normandy. New Edition, 
Enlarged, and to a great extent re-written, by Henry M. Noad, 
Ph.D.,F.R.S. With numerous Illustrations. Cr. 8vo, i2j.6^.cloth. 
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' We recommend this book to the careful perusal of every one ; it may be truly 

affirmed to be of universal interest, and we strongly recommend it as a guide, alike 

indispensable to the housewife as to the pharmaceutical practitioner. " — Medical rimes. 

** Essential to the analysts appointed under the new Act. The most recent results 

are given, and the work is well edited end carefully written." — Nature. 
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Dk Lardfiers Museum of Science and Art. 

THE MUSEUM OF SCIENCE AND ART. Edited lif 
DiON'YSius Lardner, D.CL., formerly Professor of Natmal Fm- 
losophy and Astronomy in University CoIIegt, London. With up- 
wards of 1 200 Engravings on Wood. In 6 Doable Volama. 
Price £\ u., in a new and el^ant cloth binding, or handsomdy 
bound in half morocco, 31/. 6</. 

OPINIONS OF THE PRESS. 
*' This series, besides affording popular but sound instruction (» soentific salgecfi^ 
with which the hu:nb'.est man in the country ougM to be «icquauited, also andeitakes 




hope that the desire for ins:ruc:ion and improrvement widely pn* 
vails ; and we ha^'e no fear that such enlightened faith will meet with «1i«a|y ;«ti. 
menL" — Times. 

" A cheap and interesting publication, alike informing and attractive. The papcn 
combine subjects of imp-jriance and great scientific knowledge, considerable mdnc- 
tive powers, and a popular style of treatment." — Spectator, 

"The 'Museum of Science and Art' is the most valuable contribution that hil 
ever been made to the Scientific Instruction of every class of society.**— tfcr DmM 
Brnvster in the Xorth British Review. 

** Whether we consider the liberality and beauty of the illustrations, the diarm of 
the writing, or the durable interest of the matter, we must express our belief t*"* 
there is hardly to be found among the new books, one that would be weloomedbf 
people of so many ages and classes as a >'aluable present." — Exetminer. 

** S'parate hooks formed from the ahove^ suitable for Workmetfs 

Libraries, Scieme Classes, ^e, 

COMMON THINGS EXPLAINED. Containing Air, Earth, Fire, 
Water, Time, Man, the Eye, Locomotion, Colour, Clocks and 
Watches, &c 233 Illustrations, cloth gilt, $s. 

THE MICROSCOPE. Containmg Optical Images, Magnifying 
Glasses, Origin and Description of the Microscope, Microscopic 
Objects, the Solar Microscope, Microscopic Drawing and Engrav- 
ing, &c. 147 Illustrations, cloth gilt, 2s. 

POPULAR GEOLOGY. Containing Earthquakes and Volcanoes, 
the Crust of the Earth, etc 201 Illustrations, doth gilt, 2s. 64. 

POPULAR PHYSICS. Containing Magnitude and Minuteness, the 
Atmosphere, Meteoric Stones, Popular Fallacies, Weather Prog- 
nostics, the Thermometer, the Barometer, Sound, &c. 85 Illus- 
trations, cloth gilt, 2s, 6d, 

STEAM AND ITS USES. Including the Steam Engine, the Lo- 
comotive, and Steam Na^-igation. S9 Illustrations, cloth gilt, or. 

POPULAR ASTRONOMY. Containing How to Observe the 
Heavens. The Earth, Sun, Moon, Planets. Light, Comets, 
Eclipses, Astronomical Influences, &c. 182 Illustrations, 41-. 6d, 

THE BEE AND WHITE ANTS : Their Manners and Habits. 
With Illustrations of Animal Instinct and InteUigence. 135 Illus- 
trations, cloth gilt, 2s, 

THE ELECTRIC TELEGRAPH POPULARISED. To render 
intelligible to all who can Read, irrespective of any previous Scien- 
tific Acquirements, the various forms of Telegraphy in Actual 
Operation. 100 Illustrations, cloth gilt, is, 6d, 
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J Dr, Lardnef^s Handbooks of Natural Philosophy. 

♦»• The folhnmng five volumes^ though each is Complete in itself^ and to be ^r- 
^' chased separately yfonn A Complete Course op Natural Philosophy, and are 
^ ■ intended for the general reader who desires to attain accurate knowledge of the 

* various departments of Physical Scietue^ without ^rsuing them according to the 
-^ more profound methods of mathematical investigation. The style is studiously 
ff Ipopu^r. It has been the author's aim to supply Manuals such as are required oy 
w the Student f the Etigineer^ the Artisan^ and the superior classes in Schools. 

5- THE HANDBOOK OF MECHANICS. Enlarged and almost 
? . rewritten by Benjamin Loewy, F.R.A.S. With 378 Illustra- 

\ tions. Post 8vo, 6s, clotb. 

} " The perspicuitv of the original has been retained, and chapters which had 

E" become obsolete, have been replaced b/ others of more modem character. The 
explanations throughout are studiously popular, and care has been taken to show 
the application of the various branches of physics to the industrial arts, and to 
^ the practical business of life." — Mining Journal. 

I- THE HANDBOOK of HYDROSTATICS and PNEUMATICS. 
■ New Edition, Revised and Enlarged by Benjamin Loewy, 

* F. R. A. S. With 236 Illustrations. Post 8 vo, 5 J. cloth. 

" For those * who desire to attain an accurate knowledge of physical science with- 
■: out the profound methods of mathematical investigation,' this work is not merely in- 
tended, but well adapted."— CA^wicra/ News. 

- THE HANDBOOK OF HEAT. Edited and almost entirely 
^. Rewritten by Benjamin Loewy, F.R.A.S., etc 117 Illustra- 

tions. Post 8vo, 6s, cloth. 

" The style is always clear and precise, and conveys instruction without leaving 
any cloudiness or lurlung doubts behind." — Engineering. 

■ THE HANDBOOK OF OPTICS. New Edition. Edited by 
T. Olver Harding, B. A. 298 Illustrations. Post 8vo, 5^. cloth. 

** Written by one of the ablest English scientific writers, beautifully and elaborately 
\i\\\&Xx9Xtidu'*— Mechanics* Magazine. 

THE HANDBOOK OF ELECTRICITY, MAGNETISM, and 

ACOUSTICS. New Edition. Edited by Geo. Carey Foster, 

B.A., F.C.S. With 400 Illustrations. Post 8vo, 5^. cloth. 

** The book could not have been entrusted to any one better calculated to preserve 

the terse and lucid style of Lardner. while correcting his errors and bringing up his 

work to the present state of scientific knowledge."— /'<^/^zr Science Review. 

Dr. Lardner s Handbook of Astronomy. 

THE HANDBOOK OF ASTRONOMY. Forming a Com- 
panion to the "Handbooks of Natural Philosophy." By DlONY- 
sius Lardner, D.C.L. Fourth Edition. Revised and Edited by 
Edwin Dunkin, F.R.S., Royal Observatory, Greenwich. With 
38 Plates and upwards of 100 Woodcuts. In i vol., small 8vo, 
550 pages, 9J. 6d.^ cloth. 
" Probably no other book contains the same amount of information in so com- 
pendious and well-arranged a form — certainly none at the price at which this is 
offered to the public." — Atheneeum. 

** We can do no other than pronounce this work a most valuable manual of astro- 
nomy, and we strongly recommend ic to all who wish to acquire a general — but at 
the same time correct — acquaintance with this sublime science." — Quarterly Journal 
of Science. 

Dr. Lardner^ s Handbook of Animal Physics. 

THE HANDBOOK OF ANIMAL PHYSICS. By Dr. 
Lardner. With 520 Illustrations. New edition, small 8vo, 
cloth, 732 pages, 7j. 6d. 
" We have no hesitation in cordially recommending it" — Educational Timeu 
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Dr. Lardnet^s School Handbooks. 

NATURAL PHILOSOPHY FOR SCHOOLS. By Dr. Lardnil 

328 Illostrations. Sixth Edition, i voL 3/. td. doth. 
'* Conyevs, in clear and precise terms, general notions of all the principal di n u oM 
of Physical Science."— ^rr/uA Quarterly Review. 

ANIMAL PHYSIOLOGY FOR SCHOOLS. By Dr. Labdnm. 

With 190 Illustrations. Second Edition, i voL 3;. 6k/. cloth. 
"Oearly written, well arranged, and excellently illustrated.** - Gmn leuer^CkmUdi, 

Dr. Lardners Electric Telegraph. 

THE ELECTRIC TELEGRAPH. By Dr. Lardner. New 
Edition. Revised and Re- written, by E. B. Bright, F.RJLS. 
140 Illustrations. Small 8vo, 2J. dd. cloth. 
' * One of the most readable bodes extant on the Electric Tdegraph." — Eng. Mtchemk. 

Mollusca. 

A MANUAL OF THE MOLLUSCA ; being a Treatise 00 
Recent and Fossil Shells. By Dr. S. P. Woodward, AX.S. 
With Appendix by Ralph Tate, A.L.S., F.G.S. With numer- 
ous Plates and 300 Woodcuts. 3rd Edition. Cr. Svo, Jj. 6d. doth. 

Geology and Genesis. 

THE TWIN RECORDS OF CREATION ; or, Geolc^ and 
Genesis, their Perfect Harmony and Wonderful Concord. By 
George W. Victor leVaux. Fcap. Svo, 5x. cloth. 

^ *' A valuable contribution to the evidences of revelation, and disposes very condtH 
sively of the arguments of those who would set God*a Works against God's Word. 
No real difficulty b shirked, and no sophistry is left unexposed."— 7!4r Rock. 

Science and Scripture, 

SCIENCE ELUCIDATIVE OF SCRIPTURE, AND NOT 
ANTAGONISTIC TO IT. By Prof. J. R. Young. 5j. doth. 

Geology. 

A CLASS-BOOK OF GEOLOGY: Consisting of "Physical 
Geology," which sets forth the Leading Principles of the Science; 
and ** Historical Geology, " which treats of the Mineral and Oiganic 
Conditions of the Earth at each successive epoch, especial reference 
being made to the British Series of Rocks. By Ralph Tatk. 
With more than 250 Illustrations. Fcap. Svo, 5^. doth. 

Practical Philosophy. 

A SYNOPSIS OF PRACTICAL PHILOSOPHY. By Rev, 
John Carr, M. A., late Fellow of Trin. ColL, Camb. i8mo, 5j. d. 

Pictures and Painters. 

THE PICTURE AMATEUR*S HANDBOOK AND DIC- 
TIONARY OF PAINTERS : A Guide for Visitors to Picture 
Galleries, and for Art-Students, induding methods of Painting, 
Cleaning, Re-Lining, and Restoring, the Principal Schools of 
Painting. With Notes on Cop3asts and Imitators of each Master. 
By Philippe Daryl, B.A. Cr. 8vo, .v. doth. 

" A really admirable dictionarj- of painters, which we cordially recommend." 

Builder, 

" A guide to the authorship, quality, and value of a picture, and furnishes the 
fundamental knowledge necessary to amateurs." — Saturday Reiuw, 
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[ Clocks, Watches y and Bells. 

•> RUDIMENTARY TREATISE on CLOCKS, and WATCHES, 

h and BELLS. By Sir Edmund Beckett, Bart., LL.D., Q.C., 

F.R.A.S. Seventh Edition, revised and enlarged. Limp cloth 

(No. 67, Weale*s Series), 4J. 6^. ; cl. bds. 5 j. 6^. \yust published, 

* "The best work on the subject extant. The treatise on bells is undoubtedly 

the best in the language. ** — Engineering. 

"The only modem treatise on clock-making." — Horological journal, 

- The Construction of the Organ. 

PRACTICAL ORGAN-BUILDING. By W. E. Dickson, 
M.A., Precentor of Ely Cathedral. Second Edition, revised, with 

Additions. r2mo, 3^. cloth boards. 

" In many respects the book is the best that has yet appeared on the subject. We 
cotdially recommend it." —English Mechanic. 

"The amateur builder will find in this book all that is necessary to enable him 
personally to construct a perfect organ with his own hands." — Academy. 

Brewing. 

A HANDBOOK FOR YOUNG BREWERS. By Herbert 
Edwards Wright, B. A. Crown 8vo, 3^. 6^. cloth. 

" A th(MX>ughly scientific treatise in popular language." — Mominj^ Advertiser. 
** We would particularly recommend teachers of the art to place it in every pupil's 
hands, and we feel sure its perusal will be attended with advantage." — Brewer. 

Dye- Wares and Colours. 

THE MANUAL of COLOURS and DYE- WARES : their 
Properties, Applications, Vahiation, Impurities, and Sophistications. 
For the Use of Dyers, Printers, Drysalters, Brokers, &c. By J. 
W. Slater. Second Edition. Re-written and Enlarged. Crown 
8vo, *js. 6d. cloth. 

Grammar of Colouring. 

A GRAMMAR OF COLOURING, applied to Decorative 
Painting and the Arts. By George Field. New edition. By 
Ellis A. Davidson. i2mo, y, 6d. cloth. 

Woods and Marbles {Imitation of). 

SCHOOL OF PAINTING FOR THE IMITATION OF 
WOODS AND MARBLES, as Taught and Practised by A. R. 
and P. Van der Burg. With 24 full-size Coloured Plates ; also 
12 Plain Plates, comprising 154 Figures. Folio, 2/. I2j. 6d, bound. 

The Military Sciences. 

AIDE-MEMOIRE to the MILITARY SCIENCES. Framed 
from Contributions of Officers and others connected with the dif- 
ferent Services. Originally edited by a Committee of the Corps of 
Royal Engineers. 2nd Edition, revised ; nearly 350 Engravings 
and many hundred Woodcuts. 3 vols, royal 8vo, doth, 4/. los. 

Field Fortification. 

A TREATISE on FIELD FORTIFICATION, the ATTACK 
of FORTRESSES, MILITARY MINING, and RECON- 
NOITRING. By Colonel I. S. Macaulay, late Professor of 
Fortification in the R. M. A., Woolwich. Sixth Edition, crown 
8vo, cloth, with separate Atlas of 12 Plates, I2j. complete. 
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Delamott^s Works on Illumination &Alphaieti 

A PRr\rEa of the art of illumination ; for the 

nse ac Be^niusis : w-.:h. a R'jdimentuy Treatise oa the .^t, Fnc* 

tical Dir-^ciions tor its Ejurcise, and naznerous Exaunpla tikeB 

firom lUuminnrjd MSS., princed in Gold and Colours. By F. DlUL' 

MiDTTE. Small 4::?, OS. Elegantly bound, cloth antique. 

'* The szanipies :faxii::exit ^[SS. rrKommaided to cLe stodent, whidi, wkknK& 
j^oiid -tense, vie ^:i:Iii:r :hci:;ies :V:in caUecriniu accesAoIe to all, are selected vtt 
jmiginent ami Icncwietijfe, u well as ta:ice.'* — ;. 



ORNAMENTAL ALPHABETS, ANCIENT and MEDLEVAL; 
from, the Eighth. Cen r.irv, wiui Numerals ; including Gothic^ 
Church-Text, German, IijuLm, Arabesque, Initials, MonognnUi 
Crosses, ^c CcHecied and ec^ved by F. DEUkMOTTiy md 

prLzred in C-.Ivjuri. Ten:h. and Cheaper Edition. Royal Sfo^ 

oblong, 2J". 6*:. cmamentjl boardi. 

" F:r :hi:se who in.;«rt ffra -oiled secceaces round gilded chalices, who blaioa diop 
Itltr.bi •:,\rx shcc-'icirrs. wiio '.•zzz-ti church vails widi pichy sentences firom Ac 
L'ecolofue, chis .100k will be useful. '-^At^uiuKutit. 

EXAMPLES OF MODERN ALPHABETS, PLAIN and ORNA- 
MEINT.^ ; incInJi::^ German, Old English, Saxon, Italiq Fer- 
speciive, Greek, Hebrew, Court Hand, Engrossing, Tuscan, 

Riban-i, Gxhic, R'litic, and Anbestjue, &a, &c. Collected and 
engraved by F. Delamotte, and printed in Coloozs. Eighth and 
Cheaper £lJ,i:Lon. Royal Svo, oblong, zs. 6J. ornamental boards. 

" Thers is ccrnprl^ed in \t every pi:&i:=Ie shape into which the letters of the alphatM* 

and aumerals can be formed." — SSixxJard. 

MEDLEVAL ALPHABETS AND INITIALS FOR ILLUMI- 
NATORS. By F. Delamotte. Containing 21 Plates, and 

Illuminated Title, printed in Gold and Colours. With an Intro- 
duction by J. Willis Brooks. Small 4to, 6s. doth gilt. 

THE EMBROIDERER'S BOOK OF DESIGN ; containing Initials, 

Emblems, Cj'phers, Monograms, Ornamental Borders, Ecclesias- 
tical Devices, Me(liae^*al and ^lodem Alphabets, and National 
Emblems. Collected and engraved by F. DELAMOTTE, and 
printed in Colours. Oblong royal Sto, is. 6d. ornamental wrapper. 

Wood- Carving. 

INSTRUCTIONS In WOOD-CARVING, for Amateurs; with 
Hints on Design. By A Lady. In emblematic wrapper, hand- 
somely printed, with Ten large Plates, zr. (kl, 

** The handicraft of the wood-carver, so well as a book can impart it, may be learnt 
from ' A Lady's ' publication." — Athetueum. 

Popular Work on Painting. 

PAINTING POPULARLY EXPLAINED; with Historical 
Sketches of the Progress of the Art By Thomas John Gullick, 
Painter, and John Timbs, F.S.A. Fourth Edition, revised and 
enlarged. With Frontispiece and Vignette. Insmall8vo, 5^.6^. doth. 
%* This Work has been adopted as a Prize-book in the Schools of 
Art at South Kensinj^ton, 
'* Contains a large amount of original matter, agreeably conveyed."— ^iciZirr. 
" Much majr be Iciimcd, even by chose who fancy they do not require to be tanght, 
fruin the carcfui perusal of this unpretending but comprehensive treatise." — ArtyoHnuU. 
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AGRICULTURE, GARDENING, ETC. 
Youatt and Burris Complete Grazier. 

THE COMPLETE GRAZIER, and FARMER'S and CATTLE- 
BREEDER'S ASSISTANT. A Compendium of Husbandry. 
By William Youatt, Esq., V.S. 12th Edition, very con- 
siderably enlarged, and brought up to the present requirements of 
agricultural practice. By Robert Scott Burn. One large 8vo. 
yolume, 860 pp. with 244 Illustrations. l/. \s, half-bound. 
'* The standard and text-book, with the fanner and grazier." — Farmet's Maganne. 
"A treatise which will remain a standard work on the subject as long as Briti^ 
agriculture endures." — Mark Lane Express. 

History, Structure, and Diseases of Sheep. 

SHEEP ; THE HISTORY, STRUCTURE, ECONOMY, 
AND DISEASES OF. By W. C. Spooner, M.R.V.C, &c. 
Fourth Edition, -with fine engravings, including specimens of New 
and Improved Breeds. 366 pp., \s. cloth. 

Production of Meat. 

MEAT PRODUCTION. A Manual for Producers, Distributors, 
and Consumers of Butchers' Meat. Being a treatise on means of 
increasing its Home Production. Also treating of the Breeding, 
Rearing, Fattening, and Slaughtering of Meat-yielding Live Stock ;. 
Indications ofthe Quality, etc. By John Ewart. Cr. 8vo, 5j. cloth. 

" A compact and handy volume on the meat question, which deserves serious and 
thoughtful consideration at the present time." — Meat and Provision Trades? Reviev>. 

Donaldson and Burns Suburban Farming. 

SUBURBAN FARMING. A Treatise on the Laying Out and 
Cultivation of Farms adapted to the produce of Milk, Butter and 
Cheese, Eggs, Poultry, and Pigs. By the late Professor John 
Donaldson. With Additions, Illustrating the more Modem Prac- 
tice, byR. Scott Burn. i2mo, 4J. cloth boards. 

English Agriculture. 

A TEXT-BOOK OF AGRICULTURE (THE FIELDS OF 
GREAT BRITAIN), adapted to the Syllabus of the Science and 
Art Department. For Elementary and Advanced Students. By 
Hugh Clements (Board of Trade). With an Introduction by 
H. Kains- Jackson. i8mo, zs. (>d. cloth. 

" A clearly written description of the ordinary routine of English farm-life." — Land. 
* * A carefully written text-book of A^^culture. " — A thenofum. [Economist. 

"A most comprehenMve volume, giving amass of information." — Agricultural 

Modern Farming. 

OUTLINES OF MODERN FARMING. By R. Scott Burn. 
Soils, Manures, and Crops — Farming and Farming Economy — 
Cattle, Sheep, and Horses — Management of the Dairy, Pigs, and 
Poultry — UtiBsation of Town Sewage, Irrigation, &c. Fifth 
Edition. In i vol. 1250 pp., half-bound, profusely illustrated, I2J. 
"Thert is sufficient stated within the limits of this treatise to {arevent a farmer 
going far wrong in any of his operations."— C?5fm//r. 
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The Management of Estates, 




The Management of Farms. 

OUTLINES OF FARM MANAGEMENT, and the Qistnai- 

tioL of Faim Labour. Treatir.g of 'ie General Work of the Fann, 
Field, and Live Stock, Deuiiis of Contract Work, Specialties of 
LalK:ur, Economical Maz^ageinent of the Farmhouse and Cottige^ 
Lomesiic Animals, ^c By Robert Scott Burn. i2mo^ 35; 

Ma7iaganent of Estates and Farms. 

LANDED ESTATES AND FARM ^L\NAGEMENT. Bj 
K. Scott Burn. (The above Two Works in One VoL) 6x. 

Hudson s Tables for Land Valuers. 

THE LAND VALUER'S BEST ASSISTANT: being TaUa^ 
on a very much improved Plan, for Calcolatii^ the Value oi 
Estates. With Tables for reducing Scotch, Irish, and PioYindal 
Customary Acres to Statute Measure, &c. By R. Hudson, CE. 
New Edition, royal 32mo, leather, g^t edges, elastic band, 4;. 

Ewarfs Land Improver^s Pocket-Book. 

THE LAND IMPROVER'S POCKET-BOOK OF FOR- 
MULiE, TABLES, and MEMORANDA, required in any Com- 
putation relating to the Pennanent Improvement of Landed Pro- 
perty. By John Ewart, Land Surveyor. 32nio, leather, 4*. 

Complete Agricultural Surveyor's Pocket^Book. 

THE LAND VALUER'S AND LAND I^rPROVER'S COM- 
PLETE POCKET-BOOK ; consisting of the above two works 
bound together, leather, gilt edges, with strap, yj. td, 
** We consider Hudson's book to be the best ready-reckoner on matters relatii^ to 
the valuation of land and crops we have ever seen, and its combination with Sir. 
Kwart's work greatly enhances the value and usefulness of the latter-mentioned.— 
It is most useful as a manual for reference." — North of England Farttur. 

Grafting and Budding, 

THE ART OF GRAFTING AND BUDDING. By Charles 
Baltet. Translated from the French. With upwards of iSo 
Illustrations. i2mo, 3^. cloth boards. 

Culture of Fruit Trees. 

FRUIT TREES, the Scientific and Profitable Culture of. In- 
cluding Choice of Trees, Planting, Grafting, Training, Restoration 
of Unfruitful Trees, &c. From the French of Du Breuil. Fourth 
Edition, revised. \Vith an Introduction by George Glenny. 4j.cL 
" The book teaches how to prune and train fruit-trees to perfection."- FteUL 

Potato Cu^ure. 

POTATOES, HOW TO GROW AND SHOW THEM; A 
Practical Guide to the Cultivation and General Treatment of the 
Potato. By James Pink. With Illustrations, Cr. 8vo, 2s. cL 
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Good Gardening. 

. A PLAIN GUIDE TO GOOD GARDENING ; or, How to 
Grow V^^tables, Fruits, and Flowers. With Practical Notes on 
Soils, Manures, Seeds, Planting, Lajring-out of Gardens and 
Grounds, &c. By S. Wood. Third Edition. Cr. 8vo, Jj. cloth. 

" A Yery^ V^ book, and one to be highly recommended as a practical guide. 
The practicsS directions are excellent" — Athenaum. 

Gainful Gardening. 

MULTUM-IN-PARVO GARDENING; or. How to make One 
Acre of Land produce ;f 620 a year, by the Cultivation of Fruits 
and Vegetables ; also, How to Grow Flowers in Three Glass 
Houses, so as to realise £,\*j(i per annum clear Profit. By Samuel 
Wood. 3rd Edition, revised. Cr. 8vo, 2s, cloth. 
" We are bound to recommend it as not only suited to the case of the amateur and 
gentleman's g^urdener, but to the market grower." — Gardener's Magazine. 

Gardening for Ladies, 

THE LADIES* MULTUM-IN-PARVO FLOWER GARDEN, 
and Amateur's Complete Guide. By S. Wood. Cr. 8vo, 31. td. 

Bulb Culture, 

THE BULB GARDEN, or, How to Cultivate Bulbous and 
Tuberous-rooted Flowering Plants to Perfection. By Samuel 
Wood. Coloured Plates. Crown 8vo, 3J. dd, cloth. 

Tree Planting, 

THE TREE PLANTER AND PLANT PROPAGATOR: 
A Practical Manual on the Propagation of Forest Trees, Fruit 
Trees, Flowering Shrubs, Flowering Plants, Pot Herbs, &c. 
Numerous Illustrations. By Samuel Wood. i2mo, 2s. 6d. cloth. 

Tree Pruning, 

THE TREE PRUNER : A Practical Manual on the Prumng of 
Fruit Trees, their Training and Renovation ; also the Pruning of 
Shrubs, Climbers, &c. By S. Wood, i2mo, 2J. 6</. cloth. 

Tree Planting, Pruning, & Plant Propagation, 

THE TREE PLANTER, PROPAGATOR, AND PRUNER. 
By Samuel Wood, Author of " Good Gardening," &c. Consisting 
of the above Two Works in One Vol., 5j. half-bound. 

Early Fruits, Flowers and Vegetables. 

THE FORCING GARDEN : or, How to Grow Early Fruits, 
Flowers, and Vegetables. With Plans and Estimates for Building 
Glasshouses, Pits, Frames, &c. By S. Wood. Crown 8vo, 3^. dd. 

Market Gai^dening, Etc. 

THE KITCHEN AND MARKET GARDEN. By Con- 
tributors to **The Garden," Compiled by C. W. Shaw, Editor 
of "Gardening Illustrated." i2mo, 3J. 6d. cl. bds. [Just published. 

Kitchen Gardening, 

KITCHEN GARDENING MADE EASY. Showing how to 
prepare and lay out the ground, the best means of cultivating every 
known Vegetable and Herb, etc By G. M. F. Glenny, i2mo, 2J. 
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*A Complete Epitome of the Laws of this Country] 

EVERY MAN'S OWN LAWYER ; a Handy-Book of the Prin. 
ciples of Law and Equity. By A Barrister. New Edition. 
Corrected to the end of last Session. Embracing apwards of 
3,500 Statements on Points of Law, Verified by the addition oi 
Notes and References to the Authorities. Crown Svo, dot]^ 
price 6j. %d, (saved at every consultation). 

COMPRISING THE RIGHTS AND WRONGS OF INDIVIDUALS, MERCAKTIU 
AND COMMERCIAL LAW, CRIMINAL LAW, PARISH LAW, COUNTY COURT 
LAW, GAME AND FISHERY LAWS, POOR MEN's LAW, THE LAWS OF 



Sbttlsmkkts — Stock Exchange Prac- 
TicB— Tradk Marks and PatimtS' 
Trespass, Nuisances, etc — ^Transfii 
OF Land, etc — Warranty — Wau 
AND Agreements, etc 



Bankkuptcv— biLLS or Exchange — 
Contracts and Agrbbmbnts — Conr- 

SIGHT— DOWBR AND DiVORCB — ELEC- 
TIONS AND Registration — Insurance 
— Libel and Slander — Mortgages— 

Also Law for Landlord and Tenant — —Friendly Societies — Qergymen, Qinrdf 
Master and Servant— Workmen and Ap- wardens — Medical Practitioners, &c. — 
prentices — Heirs, Devisees, and L^;a- Bankers — Fanners — Contractors— Stod 
tees — Husband and Wife — Executors and Share Brokers — Sportsmen and Game- 
and Trustees — Guardian and Ward — keepers — Farriers axul Horse-Dealersr- 
Married Women and Infants — Partners Auctioneers, House-Aeents — Innke^ers, 
and Agents — Lender and Borrower — &c. — Pawnbrokers — Surveyors — Kail' 
Debtor and Creditor — Purchaser and A»-ays and Carriers, &c, &c. 
Vendor — Companies and Associations 

'* No Englishman ought to be without this book." — Engineer. 

" What it professes to be — a complete epitome of die laws of this country^ thoroughly 
intelligible to non-professional readers. The book is a handy one to have in readiness 
when some knotty point requires ready solution." — BelFs Li/k. 

** A useful and concise epitome of the law." — Law Magaxine, 

Auctioneer's Assistant. 

THE APPRAISER, AUCTIONEER, BROKER, HOUSE 
AND ESTATE AGENT, AND VALUER'S POCKET AS- 
SISTANT, for the Valuation for Purchase, Sale, or Renewal of 
Leases, Annuities, and Reversions, and of property generally; 
with Prices for Inventories, &c By John Wheeler, A^uer, &c 
Fourth Edition, enlarged, by C NoRRis. Royal 32mo, doth, 5J. 
" A concise book of reference, containing a deariy-axranged list of prices for 
inventories, a practical guide to determine the value of furniture, %xJ*-^SUmdmrd, 

A uctioneering. 

AUCTIONEERS : THEIR DUTIES AND LIABILITIES. 
By Robert Squibbs, Auctioneer. Demy 8vo, lar. 6<2. doth. 

*' Every auctioneer and valuer ought to possess a copy of this valuable work." — 
House Property. \Jrmmangtr 

HANDBOOK OF HOUSE PROPERTY : a Popular and Prac- 
tical Guide to the Purchase, Mortgage, Tenancy, and Compulsory 
Sale of Houses and Land ; including the Law 01 Dilapidations and 
Fixtures, &c. By E. L, Tarbuck. 3rd Edit. i2mo, 3J. td. doth. 
*We are glad to be able to recommend it." — Builder. l^tist published, 

** The advice is thoroughly practicaL" — Law JoumaL 

Metropolitan Rating. 

METROPOLITAN \ RATING : a Summary of the Appeals 
heard l)efore the Court of General Assessment Sessions at West- 
minster, in the years 1871-80 inclusive. Containing a large mass 
of very valuable information with respect to the Rating of Rail- 
ways, Gas and Waterworks, Tramways, Wharves, Public Houses^ 
&c. By Edward and A. L. Ryde. 8vo, I2j. 6^. 

Bndlmry, Agaew, ft Co., rrtnt«rft,'Nniil«tT\K«,'Luii&ja!ik. 



£^3^? Water by Machinery for Agricultural and Domortio FnxpoMB. 
By Profeasor JouN ^OTT. With 34 Illnstratioiw. 18.6a. 
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Farm Roadb, Fences, and Gates. 

AORICULTUBAL SuKVETINO, LeYBLLXNO, fto. 

Farm Buildings. 

Field Iicflbmsnts and Machinss. 

Barn Imflements and Machines. 

SOILS, MANURES, AND CROPS. By B. Sow 

Burn. Woodcuts. 2b. 

FARMING AND FARMING ECONOMY; Notei 
Historical and Practical, on. By E. Scott Bvbn. Woodcnte. S 

j^^ STOCK; CATTLE, SHEEP, AND HORSES. B 
R. Scott Burn. 2s. 6d. 

DAIRY, PIGS, AND POULTRY. By R. Soot 
Burn. With Notes on the Diseases of Stock. Woodcuts. 2s. 

UTILIZATION OF SEWAGE, IRRIGATION, ANl 
RECLAMATION OF WASTE LAND. By E. Sgott Bubi 
Woodcuts. 2s. 6d. 

The above five works in one volume, handeomely half-hound, entitU 
'* Outlines op Modern Farminq." Frice 12«. 

LANDED ESTATES MANAGEMENT. By B. Soot 

Burn. 28. 6d. ; cloth boards, 3s. 

FARM MANAGEMENT AND THE ORGANIZA 

TION OF FAEM LABOUE, By B. Scott Burn. 2s. 6d. 

The above two volumes, hound together, 6s, 

SHEEP: THE HISTORY. STRUCTURE, ECO 
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thje: rij^s planter and plant picopaga-\ 

TOR : a Practical Manual on the Propagation of Forest and 
Fruit Trees, Shrubs, &c By S. Wood. 2s. ; cloth boards, 2s. 6d. 

THE TREE PRUNE R: a Practical Manual on the 
Pruning of Fruit Trees, Shrubs, &c. By Samuel Wood. 2b. ; 
cloth boards, 28. 6d. 

The above ttoo volumes, bound together, 6«. : 

FRUIT TREES: The Seientific and ProfitoHb Culture 
of. From the French of Bu Bbeuil, revised by Geo. Glennt. 
187 Woodcuts. 38. 6d. ; cloth boards, 4s. 

THE ART OF GRAFTING AND BUDDING. By 
Chables Baltet. With Illustrations. 2s. 6d. ; cloth boards, 3s. 

THE KITCHEN AND MARKET GARDEN. By 
Contributors to *' The Garden." Compiled by C.W. Shaw, Editor 
of *' Gardening Illustrated." 3s. ; doth boards, 3s. 6d. 

KITCHEN GARDENING MADE EASY. By 
Geokgb M. F. Glenmt. Is. 6d. ; cloth boards, 2s. 

COTTAGE GARDENING; or. Flowers, Fruits, and 
Vegetables for Small Gardens. By £. Hobday. Is. 6d. 

GARDEN RECEIPTS. Edited by C. W. Quin. l8.6d. 

FINE ARTS. 

ELEMENTARY DECORATION: A Guide to the 

Simpler Forms of Everyday Art, as applied to the Interior and 
Exterior Decoration of Dwelling Houses, &c.. By J. W. Facet, 
Jun. Dlusia^ted with 68 Explanatory Engrayings, principally 
from Designs by the Author. 2s. 

A GRAMMAR OF COLOURING, applied to Decora- 
tive Painting and the Arts. By George Field. New Edition, 
enlarged, and adapted to the Use of the Ornamental Painter and 
Designer. By Ellis A. Davidson. 3s. ; cloth boards, 3s. 6d. 

PAINTING POPULARLY EXPLAINED, including 
Fresco, Oil, Mosaic, Water Colour, Water-Glass, Tempera, 
Encaustic, Miniature, Painting on Ivory, Vellum, Pottery, 
Enamel, Glass, &c. By T. J. Gullick, assisted by J. Times, 
F.S.A. Fourth Edition, enlarged. 5s. ; cloth boaids, 5s. 6d. 

PERSPECTIVE FOR BEGINNERS: adapted to 
Young Students and Amateurs in Architecture, Painting, &c. 
By G. Pyne. Woodcuts. 2s. 

GLASS STAINING, AND THE ART OF PAINTING 
ON GLASS, From the German of Dr. Gbssbkt and Emanuel 
Otto Frombbbo. With an Appendix on Enamelling. 2s. 6d. 

MUSIC, A Badimentary and Practical Treatise on. By 

O O SpenceBm 28 fid '' 

PIANOFpRTE, The Art of Playing the; with numerous 

Lessons. By C. C. Spenceb. Is. 6d. 

PIANOFORTE. In one vol. 5s. 




